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Preface 


The purpose of this publication is to aid in the conversion fron 
System/360 and System/370 DASD to the new DASD on the 

IBM 4300 Processors. For the most part, the 4300 Processors are fully 
compatible with the System/370; therefore, this guide will be concerned 
primarily with I/O device considerations. 


Not all readers will be interested in every chapter of this guide. The 
following will help in determining the proper sections to read: 


e Chapters 1 through 7, Chapters 10 through 12, Appendix D, and 
Appendix E should be of interest to all readers. 


e Chapter 8 should be of interest to 231x DASD users who wish to use the 
231x compatibility feature of the IBM 4331. 


e Chapter 9 should be read by IBM System/3 users who are converting to 
the 4331. 


e Appendix A is intended for the SAM access method user whose programs ; 
are written in Assembler. 


e Appendix B is for the DAM, DTFPH/EXCP user. 


e Appendix C should be of interest to the VSE/VSAM user. 


This edition applies to Release 2 of VSE/Advanded Functions, program 
number 5746-XE8 and to all subsequent releases until otherwise indicated 
in new editions or Technical Newsletters. Changes are continually made 
to the information herein; before using this publication in connection 
with the operation of IBM systems, consult the latest IBM System/370 


current. 
It is possible that this material may contain reference to, or 
information about, IBM products (machines and programs), programming, or ) 


services that are not announced in your country. Such references or 
information must not be construed to mean that IBM intends to announce 
such IBM products, programming, or services in your country. 


Publications are not stocked at the address given below; requests for 
copies of IBM publications should be made to your IBM representative or 
to the IBM branch office serving your locality. 


A form for readers' comments iS provided at the back of this 
publication. If the form has been removed, comments may be addressed to 
IBM Laboratory, Programming Publications Department, Schoenaicher 
Strasse 220, D-7030 Boeblingen, Germany. IBM may use or distribute any 
of the information you supply in any way it believes appropriate without 
incurring any obligation whatever. You may, or course, continue to use 
the information you supply. 


© Copyright International Business Machines Corporation 1979 
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Chapter 1: Introduction 


New DASD Devices 


Two new DASD devices are introduced with the IBM 4300 Processors: the 
IBM 3310 and the IBM 3370. These devices provide unique improvements in 
price/capacity, price/performance, reliability, attachment flexibility, 
and migration ease, which are essential in optimizing the benefits of 
migration to the 4300 Processors. To accomplish this, the 3310 and the 
3370 incorporate a data organization known as Fixed Block Architecture 
oc FBA. Data is no longer organized in variable blocks with a variable 
number of interrecord gaps. It is now organized in fixed blocks of 512 
bytes on the new DASD. Programming is no longer dependent on device 
Characteristics other than the maximum number of blocks on the DASD. 
These devices allow programming to be independent of the geometry of the 
physical device. 


Modes of Operation of the IBM 4300 Processors 


The IBM 4300 Processors offer IBM users compact central processing units 
with large storage, fast internal speeds, and a wide range of integrated 
I/O attachments. The 4300 Processors may operate in two modes: 


e ECPS:VSE (Extended Control Program Support: Virtual Storage Extended). 


e Systen/370. 


ECPS: VSE Mode 


In ECPS:VSE Mode there 1S a new and simpler way of one-level, dynamic 
address translation for single virtual storage of up to 16 megabytes. 
Also, there is no need for channel program address translation. The 
DOS/VSE supervisor ensures that the I/O areas and CCW strings are fixed 
in memory, but no translation of virtual addresses to real addresses is 
required as the channels may now use virtual addresses. DOS/VSE 
Supports the 4300 Processors in ECPS:VSE Mode. In this mode native 

IBM 3310 and 3370 data sets may be accessed along with emulated 231x on 
the IBM 3310 on the 4331. IBM 231x DASD may be attached to the 4331 and 
4341 via the Block Multiplexor Channel. 3340 DASD may be attached via 
DASD Adapter to the 4331. 33xx DASD may be attached to the 4341 via the 
Block Multiplexor Channel. 


System/370 Mode 


Systen/370 Mode supports both BC (BasSic Control) Mode and EC (Extended 
Control) Mode. In System/370 mode, the 3310 and 3370 DASD may be 
attached but are supported only by VM/370 Release 6 with VM/VSE 
Release 2 and DOS/VSE with VM=YES, specified in the supervisor and 
Cunniag under VWM/370. Emulated 231x DASD on the 3310 attached to the 
4331 may be accessed by VM/370, DOS/VSE, DOS/VS, or DOS Release 26. 
IBM 231x DASD may be attached via the Block Multiplexor Channel to the 
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4331 and the 4341. IBM 3340 DASD may be attached via the DASD Adapter 
to the 4331. IBM 33xx devices may also be attached via an appropriate 
control unit to the Block Multiplexor Channel of the 4341. 


The following operating systems are supported in System/370 Mode: ) 


e DOS/VSE 
e VM/370 Release 6 with VM/BSE Release 2 (ECPS:VM is supported) 
e VS/1 Release 7 (ECPS:VS1 on the 4341 is supported) 

e DOS/VS Release 34 

e DOS Release 26 
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Chapter 2: Fixed Block DASD Product Description 


Hardware Architecture 


The principle of fixed block architecture (FBA) is that each storage 
area or device is a string of equal-length blocks. The blocks are 
numbered from 0 to (n-1), where n depends on the capacity of the direct 
access storage medium. All blocks have a length of 512 bytes. In fixed 
block architecture there are no keys, as with Count-Key-Data DASD. A 
block is identified only by its Relative Block Number. With FBA you 
need not be aware of the physical structure of the direct access storage 
medium, nor concerned with the capacity of tracks, the number of tracks 
per cylinder, and the number of cylinders per DASD. The only item of 
concern is the maximum number of blocks per address. 


Fixed block architecture makes the application program independent of 
the geometry of the physical storage device. 


Data Format 


The fundamental unit of data transfer between the host system and FBA 
DASD. device is a fixed-length block of data. A record, as viewed by ‘the 
devices, consists of a 512 byte data block plus a block control field or 
ID. 


The block control field contains the address of the block plus optional 
device-specific control information. The address of the data block is a 
linear binary number from 0 to (n-1). The address range spans a single 
unit of physical media (such as a DASD actuator or “arm"). 


The block control field and the data block are recorded as separate 
fields on the media. The transfer unit between the host system and the 
I/O devices is in multiples of 512 byte data blocks. The control fields 
are not transferred to the host systen. 


Fixed block architecture allows more data to be placed on a given 
storage area and facilitates easier transition of data between devices. 
With all data stored in fixed 512 byte blocks, the storage space 
normally reserved for the count field and the identification key is 
eliminated. With both the Count and Key fields eliminated, the number 
of interblock gaps is reduced when less than full-track blocking is 
used. Therefore, more storage space is reserved for data because less 
storage is required to identify the data. FBA DASD capacity is stated 
as uSable space, while the capacity of CKD devices is stated in usable 
Space only if full-track blocking is used. 
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New DASD Devices Supported by the IBM 4300 Processors 


Fixed block DASD offers performance and data storage advantages over 


existing CKD DASD. 


The IBM 3310 


The 3310 is attached to the 4331 and is a single spindle, single 
actuator unit with a capacity of 64.5 million bytes (megabytes). 


The 3310 comes in four models. The A-1 model contains a single spindle 
but is incapable of attaching additional models. The A-2 model contains 
two spindles and can attach either a B-1 or B-2 model. The B-1 model 
attaches to the A-2 model and haS one spindle. 
The 4331 maximum configuration 
capability is four A-2 models (each of which may have a B-1 or B-2 model 


to the A-2 model and has two spindles. 


attached) attached to the DASD Adapter. 


Thus, 


The B-2 model attaches 


the IBM 4331 can Support 


up to 16 3310 spindles. This gives the 4331 a naximum online data base 
capacity of 1,032 million bytes with the 3310. 


The IBM 3310 is a fixed media DASD. Figure 2.01 shows its 


characteristics. 
Spindle capacity (megabytes) 64.5 
RPM 3,125 
Average latency (milliseconds) 9.6 
Data rate (megabytes per second) 1.031 
Average access time (milliseconds) 27 
Bytes per block 512 
Blocks per spindle 126,016 
VM/370 support Yes 
DOS/VSE support Yes 


e Figure 2.01: 3310 Characteristics 
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The IBM 3370 


The IBM 3370 attaches to the 4331 via the DASD Adapter; it also attaches 
to the 4341 via the 3880 Control Unit on the Block Multiplexor Channel. 
The 3370 offers a large capacity for online data bases. The 3880 
Control Unit has two paths, each of which can attach up to four 3370 
Strings. The 3880 also attaches the 3330, 3340, and 3350 DASD. 


The 3370 consists of two actuators on a Single DASD spindle. Each 
actuator has a separate logical volume of 285 megabytes and a separate 
DASD address on the string; it operates independently of the other 
actuators on the string. A fully-loaded IBM 3370 string consists of an 


A-1 model and three B-1 nodels, 
bytes. Each model contains two 


The 3370 is a fixed media DASD. 


with a total capacity of 2,280 million 
DASD addresses. 


Figure 2.02 shows its characteristics. 


Actuator capacity (megabytes) 285 
RPM 2,964 
Average latency (milliseconds) 10.1 
Actuators per spindle 2 
Data rate (megabytes per second) 1.859 
Average access time (milliseconds) 20 
Bytes per block 512 
Blocks per actuator 558,000 
VM/370 support Yes 
DOS/VSE support Yes 


e Figure 2.02: 3370 Characteristics 
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Chapter 3: Program Support 


Software Support 


DOS/VSE Support 


DOS/VSE fully supports the 4300 Processors and attached DASD, including 
the 3310 and the 3370. Both ECPS:VSE and Systemn/370 modes are 
Supported. ECPS:VSE mode is recommended on the basis of performance 
implications. The 3310 and 3370 DASD in native mode are supported in 
ECPS:VSE Mode. In System/370 Mode, the 3310 and 3370 are supported only 
while running under VS/370 Release 6 with VM/BSE Release 2. In 
System/370 Mode (not running under VM/370) the 3310 DASD is only 
supported in 231x compatibility mode. 


DOS/VS Support 


DOS/VS Release 34 runs on the 4300 Processors in System/370 Mode but 
does not support the FBA DASD (except for the 3310 in 231x compatibility 
mode). 


VM/370 Support 


VM/370 Release 6, with VM/BSE Release 2, supports the 4300 Processors in 
System/370 Mode only. The 3310 or 3370 DASD may be attached and 
Supported in native FBA mode by both DOS/VSE and VM/370. The VM Linkage 
Enhancements of DOS/VSE VSE/Advanced Functions allow the 3310 and the 
3370 to be supported in System/370 Mode under VM/370. 

VM/370 supports the fixed block DASD for: 

e CMS disks (including temporary disks and minidisks) 


e System residence and paging 


VS1 Support 


VS/1 Release 7 supports the 4300 Processors in System/370 Mode only. 
The fixed block DASDs are not supported. 231x compatibility mode on the 
3310 attached to the 4331 is not supported. 


DOS Support 


DOS Release 26 may be run on the 4300 Processors in System/370 Mode, but 
it does not support the new 3310 and 3370 DASDs in fixed block mode. 
231x compatibility mode on the 3310 attached to the 4331 is supported. 
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Defining the IBM 3310 and 3370 to DOS/SVSE 


as device type FBA. This follows the trend of defining various devices 
by class rather than by specific type (for example, PRT1 for 3203-4, 
3211, etc.). 


Under DOS/VSE, both the IBM 3310 and the 3370 are defined to the systen } 


e ASSGN example: // ASSGN SYS010,FBA, VOL=111111,SHR 


e IPL ADD example: ADD 241,FBA 


Defining the 231x Compatibility Feature 


Emulated 2311 devices are defined to DOS, DOS/VS, and DOS/VSE as device 
type 2311. Emulated 2314 devices are defined as device type 2314. 


Programming Languages Supported ) 


The following programming languages are supported by DOS/VSE: 


e Assembler 


DOS/VS RPG-II 5746-RG1 


e DOS/VS COBOL/VS 5746-CB1 


PL/I Optimizer 5736-PL3 


FORTRAN IV 360N-FO-479 


3310 and 3370 Support 

DOS/VSE supports both 3310 and 3370 natively with the following access 

methods: 

e SAM (Sequential Access Method) 

e VSE/VSAM (Virtual Storage Access Method) J 
e PIOCS (Physical Input/Output Control Systen) 

e ISAM, via the ISAM Interface Program (IIP) of VSE/VSAM 


In 231x compatibility mode on 3310, all previously Supported access 
methods (DAM, ISAM, etc.) are fully supported. 


Sequential Access Method (SAM) 


SAM is the acronym for Sequential Access Method. While there are sone 
changes in the DTF specification (to provide new support), most programs 
uSing the Sequential Access Method for Count-Key-Data (CKD) files are 
object compatible with the Sequential Access Method for FBA units. A 
prime objective of the fixed block architecture is to support the trend 
away from device-dependent programming. In line with this strategy, the 
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current application dependence on CKD physical device parameters become 
meaningless on FBA devices and do not have FBA sequential disk support, 
Such as: Split cylinder extents or Count-Key-Data addressing. 


Most programs that run on current Count-Key-Data devices and utilize the 
Sequential Access Method will run unchanged with FBA devices. It may be 
desirable to change block sizes to more efficiently utilize the FBA 
devices. Although most current programs will execute without 
reprogramming, optional DTF parameters are available for convenience in 
maximizing device space utilization and performance. 


Since data must be transferred in units of fixed size, an additional 
mapping of SAM physical blocks into FBA physical blocks has been added. 
Because of this, programs that are sensitive to physical I/0 
synchronization, such as error exits and logging, must be reevaluated 
and may require programming changes. For programs that are not 
sensitive to I/O synchronization, this extra level of blocking should be 
transparent and can provide a performance advantage. 


Data Set Organization 


A SAM data set on an FBA device is viewed as an ordered set of data 
transfer units. This unit of data transfer has the same format as the 
VSE/VSAM Control Interval (CI) and was chosen to ease data migration. 


The following definitions are used to describe the data format and 
processing of SAM files on FBA devices: 


e Logical Record - One record as the application program perceives a 
record (same as for CKD devices) 


e Logical Block - One or more logical records grouped together. A 
logical block consists of one unit of data as it would be transterred 
to a CKD device (physical block). This data entity is called a 
logical block because several of them may be combined to form a data 
unit for transfer to an FBA device. The blocking structure, as 
specified by the DTF BLKSIZE parameter, iS maintained in logical 
blocks to provide support for Current programs that depend on the CKD 
physical block concept. When working with unblocked logical records, 
a logical block contains one logical record. 


e FBA Block ~ A fixed length physical block upon which the fixed block 
architecture is based. This block size is defined as 512 bytes. 


e Control Interval (CI) - This is the unit of data transfer between 
storage and FBA devices. It has the same format as a VSE/VSAM control 
interval. In recording the data, LIOCS maps each Control Interval 
over an integral number of FBA blocks. 


For files being opened for output, the size of the Control Interval is 
determined by OPEN routines (on the basis of user-specified DTF 
parameters such as CISIZE, BLKSIZE, or RECSIZE, or the user-specified 
CISIZE parameter on the DLBL Statement) and will conform to VSAM CI size 
restrictions and the FBA blocksize. The CI size will be stored in the 
Format-~1 label on each volume when a new file is created, and will be 
retrieved from the first volume when a file is opened for input. 


The SAM stored record formats do not change in FBA. The mapping of SAM 
stored records into CI format is handled completely by LIOCS and is 
irrelevant to problem programs that use LIOCS (non-EXCP) imperative 
macros to access data. 
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Each logical block (for example, a fixed-length block if RECFORM=FIXBLK; 
a variable-length block if RECFORM=VARBLK) is handled as a record in the 
CI. If CI size determination results in a CI that will hold more than 
one logical block, the support will automatically place as many logical ) 
blocks with associated control information in the CI as possible. Any 
leftover space in the CI which was insufficient to contain the next 
logical block and its control information remains unused. Logical 
blocks that are too large to fit in the maximum CI size (32K) are not 
supported. The BLKSIZE value will be limited to 32,761 bytes (32,768 
minus seven bytes of control information) when DEVICE=FBA is specified, 
just as it is limited by the track size of Count-Key-Data devices. 
Logical blocks will not span CIs. For SAM work files (TYPEFLE=WORK) the 
number of logical blocks per CI is limited to 255 because of 
compatibility constraints with current CKD support. 


Control information in the CI consists of a Control Interval Definition 
Field (CIDF) and Record Definition Fields (RDF). A CIDF contains a two 
byte offset to the beginning of free space in the CI followed by a two 
byte length of free space. A RDF contains a control flag byte, followed 
by two bytes which indicate the length of the corresponding logical 
block. There is a RDF for each logical block, except as indicated on 
the next page for consecutive logical blocks of equal length. Figure 
3.01 Shows the basic format. 


nnn FBA Blocks | 


| | | l { : ; { | of 


{Logical |Logical |{ Unused |RDF| | CIDF | Control 
{Block 1 {Block 2 | Space | {RDF| { Interval 


{Block |Record 1|{ 


= 


Logical 
{Length | {Record 2 Block (RECFORM=VARBLK) 
e Figure 3.01: Logical Block within a CI | 
) 


Figure 3.01 shows a Control Interval of 1,024 bytes which contains two 
logical blocks. Logical block two contains two logical variable-length 
records. 
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Figure 3.02 is an example of the control information in a Control 
Interval (CI). 


ee en ee ee 


{ RDF { RDF { CIDF [ 

| Se +-—-—-- | 

{ F {| Length | F { Length | Free | Free | 

iL | i L | { Space | Space | 

{ A | ( A | {| Offset| Length| 

i Gc | iG | { { l 

|—+ __—_-—- HOH OO OO 
114 2 {14 2 {| 2 { 2 { Bytes | 
Ue ak pete ea 


e Figure 3.02: Control Information in a CI 


When more than two consecutive logical blocks within the same CI have 
the same length, the pattern of one RDF for each logical block is 
broken. Two RDFsS are used to describe the set of consecutive logical 
blocks of equal length. The first RDF (on the right) describes the 
length for the logical blocks; the second (on the left) tells how many 
logical blocks the first RDF describes. 


As long as TRUNCS is not used, the logical blocks containing 
RECFORM=FIXUNB|FIXBLK records are all the same length. Thus, the record 
control information in the CI consists of exactly 2 RDFs instead of one 
RDF per record, if there is more than one logical block in the CI. 


When a SAM user specifies spanned records, the logical records are 
disassembled/reassenbled into logical blocks just as SAM presently maps 
into physical blocks. The logical blocks are mapped into CIs, as with 
any other variable-length logical blocks. The SAM logical record can 
span logical blocks and, therefore, span CIs. 


A CI containing all zeros is considered a software end-of-file (SEOF) 
indicator. A SEOF is used to delimit a file or a portion of a file on 
the current volume. A file is also considered delimited by end of last 
extent on input. 


VSE/Virtual Storage Access Method (VSE/VSAM) 


It is not necessary to change a program that uses VSE/VSAM when changing 
from CKD to FBA devices. The differences between CKD and FBA VSE/VSAM 
are handled within VSE/VSAM. By using VSE/VSAM Access Method Services 
or the ISAM Interface Program (IIP), the new architecture will be 
transparent to the user. 


For FBA devices, the size of a data space or data set can only be 
specified in terms of "number of records" or "number of blocks" but not 
in terms of cylinders or tracks. 


For some Access Method Services commands, the device type of the device 
to be used has to be specified as a parameter (for example, ENVIRONMENT 
parameter). This specification is still necessary for FBA devices; 
however, the device type will be "FBA" for all FBA devices and no 
distinction need be made between different FBA devices. Furthermore, 
there will be a restriction preventing the opening of an index component 
by itself if the IMBED option has been specified and the sequence set 
and high-level index are on different device types, one of which is FBA 
and the other CKD. 
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However, the current VSAM restriction that data spaces and data set 
components Cannot span devices of different types still applies. This 
is also true for different FBA device types. 


Transparent Support 


The following transitions will be transparent to the user: 
e SAM CKD to SAM FBA (See SAM section for exceptions) 
e VSAM CKD to VSE/VSAM FBA 


e ISAM Interface Program (IIP) of VSAM to the IIP of VSE/VSAM FBA 


Control Interval 


The basic unit of data transfer between the host system and the control 
unit is a Control Interval (CI). For this reason it is necessary to 
understand the relationship between CI size and logical block size. A 
CI may consist of one or a multiple of FBA blocks. 


The CI size may be different from file to file. The CI size will be 
stored in the Format-1 label of each file. CISIZE must be a multiple of 
512 and, if greater than 8,192 (8K), a multiple of 2,048 (2K). The 
following rules apply to the selection of Control Interval size: 


e Minimum CISIZE is one FBA block - 512 bytes. 


e Maximum CISIZE is 64 FBA blocks - 32,768 bytes (32K). 


e Logical block size must be smaller than or equal to the CISIZE minus 
the control information (up to 32,761 bytes). 


e Maximum number of logical blocks per CI is 255 (when TYPEFLE=WORK). 


Control Information 


Each Control Interval contains the logical block(s) of data plus certain 
control information. Generally, the length of this control information 
is four bytes (for the CIDF) plus three bytes (for the RDF) for each 
logical block within the Control Interval. For example, a Control 
Interval that contains four variable-length blocks would have 16 bytes 
of control information (four bytes plus four times three bytes). If 
three or more consecutive equal-length blocks of data occur within a 
Control Interval, a special case of control information exists. Only 
two RDFs are required for three or more consecutive logical blocks of 
egqual-length. For example, a Control Interval that contains four 
equal-length blocks would have 10 bytes of control information (four 
bytes plus two times three bytes). 
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Disk Space Considerations 


For non-VSAM suballocated files, the extent information must be changed 
in the EXTENT statement because, with CKD, you must insert the starting 
track and number of tracks, and with FBA you must insert the starting 
block and number of FBA blocks. Therefore, you pust know the 
relationship between these specifications. This relationship is not 
fixed; it is dependent upon the following: 


e Source CKD device characteristics 

e Logical block length 

e CI length 

Appendix E contains a chart and an example to assist you in determining 


the proper Control Interval (CI) size and the correct number of FBA 
blocks to allocate for the desired number of records. 
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Figure 3.03 and Figure 3.04 give examples of typical blocksizes on the 
IBM 3340 and 3330 as compared to the fixed block DASD. When comparing 
disk spaces on the 3340/3330 with that in FBA, take into account that in 
FBA, the number of blocks on a track is meaningless, because there is no 
"track capacity". Let us assume that there is a full spindle of 3330 or 
3340 DASD and compare it to a full spindle of 3310 and 3370 DASD. 


‘--- ;.- tay eS et oe Sg eo ee geen pa a eS Se EN eee Se a ee See Sy ay ee 
{ Logical | Number of Logical Blocks Accessible on: | 
| Blocksize | ———_________-________-—_—_ —_——+_____— | 
{ in 1 3330 {| 3340 | 3310 with Control Interval Size (bytes) | 

| 


| Bytes |No Key|No Key| 512 {| 1024 | 2048 | 4096 | 16384 |32768 


mmm we we we me wre wr we a mr wr a ww nr a ws ww ww we wr rr aw ww a ai i ae eS 
a ee ee ee ee er ee ee em mm ee ee ee ee eee eee i ie i 


80 | 468236| 283968 |756096| 756096| 787600 | 803352 | 803352] 805321| 
200 [299364| 192096 |[252032| 315040] 315040/315040/318978 | 320947 | 
500 {153520{ 100224 | 126016 | 126016{ 126016{ 126016| 126016|127985| 


( 

l 

( 

{ 1000 | 84436, 58464| ——— |] 63008/| 63008| 63008|{ 63008} 63008 
i 2000 { 46056] 250564 ——— | ——— | 31504] 31504]; 315044 31504] 
{ 4000 | 23028| 16704) —-—— | -——— | -——- | 15752|{ 15752| 15752, 
| 6000 { 15352{ 8352| ——- | -——- | —- | — | 7876| 7876| 
| 8000 | 7676| =8352| —— | -—— | ——- | —— | 7876| 7876| 
| 13000 {| 7676; —— | -—— |! -—-——- | —- | —- | 3938] 3938 
i 16000 | ~——-— | -—— | — | — | —— | —— | 3938| 3938 
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e Figure 3.03: IBM 3310 Comparison to 3330/3340 
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e Figure 3.04: IBM 3370 Comparison to 3330/3340 
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Figure 3.05 makes comparisons between the various libraries of DOS/VSE 
on CKD DASD and 3310 DASD. The chart assumes a full spindle of library 
without directory. 


a a a RI aN a a | 
| Comparison of System Libraries of DOS/VSE | 


{ Library 1 3340 [{ 3330 | 3310 | 


| a — <i ——— a on  — a a 

| Core Image i 58464 {| 84436 | 463008 | 
{ Relocatable 1 141984 4 214928 | 189024 | 
{| Source Statement { 217152 | 337744 { 378048 | 
| Procedure { 283968 { 468236 | 756096 | 
a it cee et —- 


e Figure 3.05: IBM 3310 and CKD DASD using DOS/VSE Libraries 


Even though the 3310 has a smaller stated capacity than the 3340, the 
3310 will contain a larger amount of library blocks in all libraries. 
The 3310 compares very favorably to the 3330, especially the Source 
Statement and Procedure Libraries. 


CKD DASD capacities are given (asSuming that full track blocking is 
used, although this is rarely the case) and the efficiency of the space 
utilized decreases dramatically as the the physical block size 
decreases. FBA DASD capacities are given in usable space and do not 
vary as much with a logical block size. For example, with a logical 
block of 500 bytes on the 3340, the usable capacity is only 50,112,000 
bytes (or 71 percent of stated capacity) while, with the 3310, the 
usable capacity is 63,008,000 bytes (or 97 percent of stated capacity). 


To utilize the disk space three things have to be considered: 


e A large CISIZE will, in general, better utilize the disk space; 
however, there will be a greater use of the partition GETVIS space and 
real storage. 


e If the problem program blocking factor is changed to one, you may then 
choose the optimum CISIZE. 


Note: If BLKSIZE is specified in the JCL DLBL statement, the CISIZE 
Cannot also be specified in the DLBL statement. 


e The number of FBA blocks per extent Should be a multiple of the number 
of blocks per CI. For example, if the extent = 57 blocks and 
CISIZE = 5 blocks, the last two blocks of the extent will never be 
used. 


Since you may specify BLKSIZE or CISIZE (but not both) in the DLBL 


statement, you can choose the optimum BLKSIZE/CISIZE while preparing 
your JCL, without recompiling your progran. 
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Chapter 4: Guidelines for Conversion 


This chapter deals with the various alternatives possible in converting 
to the 4300 Processors and FBA devices. Generally, each conversion will 
fall into one of the following categories: 


e Conversion to native IBM 3310 or 3370 
e Conversion to emulated 231x on the 3310 attached to the 4331 
e Conversion to the 4300 Processors with 231x/33xx DASD attached 


e Conversion to the 4300 Processors with a mixture of old DASD and new 
3310 or 3370 DASDs 


Native IBM 3310 and 3370 


While ISAM files are not supported on the IBM 3310 and the 3370 in fixed 
biock mode, the ISAM Interface Program (IIP) of VSE/VSAM allows a 
program coded for the ISAM access method to process a VSE/VSAM Key 
Sequenced Data Set (KSDS). No change is required to the program. The 
JCL DLBL statement is changed to indicate VSE/VSAM in place of ISAM 
access. 


Native 3310 and 3370 DASDS are not supported by the Direct Access Method 
(DAM). Any existing programs written for this access method would need 
to be changed to utilize the 3310 and 3370 natively. DAM programs would 
have to be converted to VSE/VSAM, to Physical IOCS (PIOCS), or to 
2311/14/19 access and use the 231x compatibility on 3310. 


On the 3310 DASD, performance is optimized by utilizing native FBA mode. 


231x Compatibility on the IBM 3310 Attached to the IBM 4331 


The 4331 supports 231x compatibility on the 3310 DASD. Up to seven 
spindies of 2311 or two spindles of 2314/19 DASD may be’ emulated on a 
Single 3310 spindle. One type of 2311/2314 compatibility may be used 
during a single IPL. The 231x compatibility feature on the 4331 allows 
for "subdisks" to be allocated on the 3310 DASD. This feature allows 
you to allocate only the required space for the emulated file, and not 
take up the entire space requirement for a 231x spindie merely to 
emulate a 10-cylinder file. See Chapter 8 for more information on DASD 
compatibility. 


IBM 4300 Processors with IBM 231x/33xx DASD Attached 


The 4331 allows the IBM 3340 to be attached to the DASD Adapter. In 
addition, the 4331 allows physical attachment of IBM 231x DASD via an 
appropriate control unit to the Biock Multiplexor Channel. The 4341 
allows IBM 231x or IBM 33xx DASD to be attached via an appropriate 
control unit to the Block Multiplexor Channel. This attachment provides 
for conversion to the 4300 Processors with no data or programming 
changes required. 
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IBM 4300 Processors with a Mixture of DASD 


The 4300 Processors allow 231x and/or 33xx (231x and 3340 on the 4331) 
to be physically attached via an appropriate control unit along with the 
3310 or 3370. This provides a vehicle for data conversion to the native 
3310 or 3370. 


System/360/370 to the IBM 4331 using 231x Compatibility 


If 231x devices are not to be attached to the 4331, magnetic tapes are 
necessary for the conversion of data sets. The procedure is as follows: 


e Dump 231x volumes to magnetic tapes by using the DOS utility 
Copy/Restore Disk to Tape, the OS standalone Dump/Restore utility, or 
your own backup programs. 


e On the 4331, initialize the 3310 by running the program INTDK. This 
program may be run under control of DOS/VSE or in the standalone 
version. 


e On the 4331, run the standalone initialization utility program "Format 
Emulated Extent" to initialize the 3310 blocks for the use of the 
compatibility feature. The Compatibility Feature ID, 2311 or 2314, 
the emulated home address, and the emulated record zero are written 
onto the disks. The rest of an emulated track is filled with a clear 
value (X'FF*). 


e On the 4331, first asSign at least one 2311/2314 compatibility feature 
buffer, then load the 231x initialize disk program and initialize as 
many 231x packs as required for your installation. If full emulated 
231x packs are to be emulated, the operating system (DOS, DOS/VS 
DOS/VSE, etc.) for 231x may be used. However, if "subdisks" are to be 
initialized, the standalone initialize disk program must be used. 


e Mount the magnetic tape containing the dumped 231x volumes. Restore 
the 231x volumes onto the physical 3510. The appropriate 231x 
compatibility feature device address (for example, "290") must be 
assigned in the progran. 


Normal Job Processing 


At IPL time, you have the option of choosing the first output device 
(3310 connected via DASD adapter), the number of buffers (one to eight) 
and the device type to be emulated (2311 or 2314). Selection of the 
output device is done by specifying the physical device address (in the 
program load display) of the first drive that the compatibility feature 
accesses. 


You must specify at least one buffer if you want to use the 
compatibility feature, but you may specify up to eight buffers. 


The number of buffers to be used depends on only two criteria: main 
storage and processing speed. Each 231x buffer assigned in addition to 
the first increases compatibility feature processing speed if the job is 
access-intensive, or uses sequential files. For jobs that seldom access 
the files, the increase is not significant. 


Each buffer reduces the physical main storage available for user 
programs by 4K bytes (for 2311) or 8K bytes (for 2314/19). 
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After buffer assignment normal DOS, DOS/VS, or DOS/VSE processing can 
begin. 


4 Note: The emulated 231x device can be the IPL device. 
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Chapter 5: Access Method Migration Options 


The following access method options exist when converting to DOS/VSE and 
the new IBM 3310 and 3370 DASDs: 


e SAM to SAM 


Any program currently using Logical IOCS Sequential Access Method 
(SAM) may continue to use SAM on the 3310 and the 3370. These 
programs do not need to be changed to specify FBA as the device type. 
Once the data has been moved to the 3310 or the 3370, programs using 
SAM may access the data sets. SAM programs that use user-error exits 
or that are sensitive to I/O synchronization must be reviewed. 


Programs that use SAM work files and the NOTE POINT macros should be 
reviewed because of the new information format used by these macros. 


e VSAM to VSE/VSAM 


Any program currently using VSE/Virtual Storage Access Method 
(VSE/VSAM) may continue to use VSE/VSAM on the 3310 and 3370. These 
programs will require no change when data sets are moved to the FBA 
devices. 


e ISAM to VSE/VSAM 


Programs that currently use the Indexed Sequential Access Method 
(ISAM) must be converted to native VSE/VSAM or uSe the VSE/VSAM ISAM 
Interface Program (IIP). Most programs that use ISAM may utilize the 
VSAM IIP without change. Once the file has been converted to VSE/VSAM 
uSing the Access Method Services utility provided by VSE/VSAM, the 

'// DLBL' statement is changed to indicate that the file is VSE/VSAM 
and not ISAM. The VSE/VSAM IIP will convert ISAM program requests to 
VSE/VSAM file access requests. 


e DAM to Physical IOCS or VSE/VSAM or 231x Compatibility 


The Direct Access Method (DAM) does not support the 3310 and the 3370. 
Any program currently uSing DAM must be changed to VSE/VSAM or to 
physical IOCS using the correct CCW commands for the IBM 3310 or the 
3370. See Appendix B for more information on PIOCS. 


VSE/VSAM offers several data arrangements that should meet the needs 
of programs using the Direct Access Method: 


e Key Sequenced Data Sets (KSDS) - Files that are accessed via unique 
keys may be converted to this organization. Files that are variable 
in length and accessed via relative record number may be converted 
to this VSE/VSAM organization using the relative record number as 
the key. 


e Relative Record Data Sets (RRDS) - Files that are fixed in length 
and accessed via relative record numbers may be converted to this 
VSE/VSAM organization. 


e Entry Sequences Data Sets (ESDS) - Files that are accessed 
sequentially but are sometimes accessed via DAM to extend the files 
may be converted to this VSE/VSAM organization. 


Another alternative is to convert your PIOCS or DAM program to 231x 
specifications (usually this involves changing a table of number of 
records per track) and to utilize the 231x Compatibility Feature on 
the 4331. This would allow the program to be converted to native FBA 
at a later time. 
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Chapter 6: Data Migration/Conversion 


This chapter concentrates on the allocation of your files and the 
migration of the data to the FBA files. Data Migration to the 
4300 Processors with FBA DASD can be via: 


e Tape 


3340 connected to DASD Adapter on the 4331 for System/3 read only 


3340 connected to DASD Adapter on the 4331 


e 33xx connected to the Block Multiplexor Channel on the 4341 


231x connected to the Block Multiplexor Channel 
The steps to be performed to migrate the data from Count-Key-Data to FBA 
are the same regardless of physical devices used. 


The medium most commonly used is tape. The migration steps that should 
be performed are as follows: 


e Generate a system with FBA support. 

e Copy all your programs over to the new operating systen. 
e Allocate file space on the FBA devices. 

e Migrate your files to FBA. 

e Change JCL. 


e Run. 


Utilities Used for Data Migration 

There are several utility programs that may be used to migrate your 
data. Some of these are: 

e VSE/VYSAM Access Method Services REPRO/EXPORT/IMPORT 

e VSE/DITTO 

e Sort/Merge 

e User-written utilities 


e IBM Systemn/3 3340 Data Import Program Product (See Chapter 9 for 
more information on the use of this feature.) 
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Data Migration using VSE/VSAM 


VSE/VSAM Files J 


The steps that should be performed are: 

e Perform LISTCAT ALL for all catalogs containing entries to be migrated 
e REPRO or EXPORT the files to tape 

e Define new FBA catalogs, clusters, paths, and aiternate indexes 

e REPRO or IMPORT the files from tape to the FBA devices 


Before looking into the migration jobstreams it is necessary to 
understand how VSE/VSAM supports FBA devices. 


Device Type Specification 


For some VSE/VSAM Access Method Services commands, the device type of 
the device used must be specified as a parameter. This specification is 
still necessary for FBA devices; however, the device type is "FBA" for 
all FBA devices and no distinction need be made between different FBA 
device types. 


The current VSAM restriction that data spaces and file components cannot 
Span devices of different device types still applies; it also applies to 
different FBA device types. This restriction is necessary to allow 
Optimization on the basis of actual device geometry (IMBED). 


Addressing Scheme 


Addressing will be in terms of a numerically contiguous addressing 
structure. Each storage device attached to the system will have a 
unique device address and data will be addressed by a linear progression 
from 0 to (n-1), where n is the number of blocks on a particular device. 


Although an FBA device is addressed linearly, it still has the same | 
physical characteristics as a CKD device. Consequently, the J 
optimization features currently offered by VSE/VSAM are as important for 

FBA as they are for CKD devices. These optimization features are: 


e The ability to put the sequence set record of a KSDS on the first 
track of a Control Area (IMBED option) 


e The replication of index records on a track (REPLICATE option) 
These features are provided for FBA devices as well as for CKD devices. 


With FBA, the basic ailocation unit of VSE/VSAM is a track; however, the 
specification of disk addresses is in terms of blocks and VSE/VSAM will 
round the number of blocks to a track boundary. 


The FBA addressing scheme and its unit of data transfer will be visible 
to the VSE/VSAM user only with the definition of data spaces and files, 
and when disk addresses or extent sizes are returned (for example, 
LISTCAT). 
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Definition of Data Spaces Including the Definition of Catalogs 


The location of the data space has to be specified via the EXTENT 
Statement in terms of the relative block number. 


The size of a data space has to be specified via the EXTENT statement in 
terms of the number of blocks and a VSE/VSAM Access Method Services 
parameter in terms of the number of blocks or records to be allocated. 


Definition of Clusters, Alternate Indexes, and Catalogs 


The size of a cluster, alternate index, or catalog, etc. must be 
specified via a VSE/VSAM Access Method Services parameter in terms of 
the number of blocks or records to be suballocated. 


Since VSE/VSAM will still do space allocation in terms of tracks or 
cylinders, your specified FBA addresses and block numbers will be 
translated into CKD type information internally, which may include sone 
rounding according to the algorithms (see Appendix C). 


This is the only area in which knowing the true device characteristics 
will be helpful in giving you a Slightly better space utilization; 
however, knowledge of the cylinder and track layout of the FBA device is 
not required. 


A new allocation parameter, BLOCKS, has been introduced in the Access 
Method Services DEFINE command. The RECORDS parameter in the DEFINE 
command is still valid. 


Note: TRACKS and CYLINDERS explicit specifications will not be accepted 
for FBA devices. A file defined in terms of TRACKS|{CYLINDERS on 
CKD DASD and then EXPORTedJIMPORTed to FBA DASD should be IMPORTed 
into a file defined in terms of BLOCKS or RECORDS. 


The new parameter, 
BLOCKS (primary (secondary) ) 


is added to the current grouping CYLINDERS|{TRACKS|KECORDS for the 
following DEFINE command parameters: 


CLUSTER 

AIX 
MASTERCATALOG 
USERCATALOG 
SPACE 

DATA 

INDEX 


The abbreviation for BLOCKS is BLOCK or BLK. 
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Allocation Considerations for VSE/VSAM Files 


For each FBA device, VSE/VSAM haS a minimum allocation unit value 
(BLKS/MIN-CA) and a maximum control area size value (BLKS/MAX-CA). For 
CKD devices these are one track and one cylinder, respectively. 

For 3310: 

e VSE/VSAM allocation unit value .....= 32 blocks. 

e VSE/VSAM maximum control area size value = 352 blocks. 

For 3370: 

e VSE/VSAM allocation unit value .... . = 62 blocks. 


e VSE/VSAM maximum control area size value = 744 blocks. 


The allocation unit value represents the minimum space that can be 

allocated (primary or secondary) for index control areas and for NOIMBED 

data control areas (ESDS and RRDS are always effectively NOIMBED since 

they have no index).~ For IMBED data control areas (KSDS, catalog and ) 
alternate index option), the minimum space that can be allocated is two 

allocation units (the imbedded Sequence set always occupies one 

allocation unit within the control area). Control areas can be any 

integral multiple of the allocation unit value up to the maximum control 

area size value. 


The maximum control area size value represents the maximum space that 
can be allocated (primary or secondary) for index and data control 
areas. For IMBED data control areas (KSDS, catalog, and alternate index 
option), the imbedded sequence set always occupies one allocation unit 
within the control area. Maximum control area size is always the unit 
for primary and secondary allocation of Catalog Recovery Areas (CRA). 


UNIQUE Files 


UNIQUE files are supported in FBA in the same way as in CKD except that 
UNIQUE files start on an allocation unit boundary on FBA, rather than on 
a cylinder boundary as required for CKD devices. 


If the starting block, as specified on the EXTENT statement, does not 
coincide with an allocation unit boundary, it will be rounded to the 
next higher allocation unit boundary. If the ending block, as 
determined from the EXTENT statement, does not coincide with an 
allocation unit boundary, it will be rounded to the previous allocation 
unit boundary. 


The control area size of a UNIQUE file in FBA is calculated the same way 
as for a non-UNIQUE cluster. The size of the data space is adjusted 
accordingly. 


Data Migration 


Start the data migration with a LISTCAT of all catalogs. Investigate 
the output listings to determine the entries that should be: 

(1) deleted, (2) defined in FBA but the data should not be migrated, and 
(3) defined in FBA and the data should be migrated to FBA. 
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Figure 6.01 can be used to list the master catalog entries. 


// JOB LIST MASTER CAT 
// EXEC IDCAMNS,SIZE=AUTO 
LISTCAT- 
CATALOG (AMASTCAT) 
/* 
f& 


e Figure 6.01: LISTCAT Example 


Figure 6.02 can be used to list the user catalog entries. 


// JOB LIST USER CAT 
// ASSGN SY¥S005,X'162! 
// DLBL IJSYSUC, *YOUR.USER.CAT',, VSAM 
// EXTENT SYS005,USERO1 
// EXEC IDCAMS,SIZE=AUTO 

LISTCAT- 

CATALOG (YOUR.USER.CAT) 

/* 
/& 


e Figure 6.02: User Catalog LISTCAT Example 


The next step will be the preparation of the REPRO or EXPORT jobstreams. 


The recorded data in the VSE/VSAM catalog is expressed in number of 
cylinders or tracks even if your DEFINE was in number of records. For 
that reason it is necessary to do all DEFINES before moving the data to 
the newly defined FBA files with REPRO or IMPORT and it is not possible 
to REPRO a catalog to a different device type. Each file and alternate 
index has to be REPROed or EXPORTed to tape. 


Figure 6.03 shows how a VSAM file can be written to tape by using REPRO. 


// JOB REPRO CLUSTER 
// ASSGN SYS005, xX‘ 380° 
// TLBL TAPEFIL, ‘PORTABLE. DATFIL1',,TAPEO1 
// ASSGN SYS006,X‘! 162! 
// DLBL IJSYSUC, *YOUR.USER.CAT‘,, VSAM 
// EXTENT SYSO006,USERO2 
// DLBL DATFIL1, "EXAMPLE. KSDS',, VSAM 
// EXTENT SYS006,USERO2 
/ EXEC IDCAMS, SIZE=AUTO 
REPRO INFILE (DATFIL1) - 
OUTFILE (TAPEFIL- 
ENV (PDEV (2400)- 
RECFM (VARBLK) - 
BLKSZ (5164) - 
RECSZ (516) )) 
/* 
/§& 


e Figure 6.03: REPRO Example 
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Figure 6.04 shows how a VSAM file can be written to tape by using 
EXPORT. 


// JOB EXPORT ' 
// ASSGN SY¥S006,X'161' 
// DLBL IJSYSUC, 'YOUR.USER.CAT',, VSAM 
// EXTENT SYS006,USERO2 
// ASSGN SYS005,X*280! 
// TLBL RECEIVE, ‘PORTABLE!,,TAPEO1 
// ASSGN SYSO007,X* 163° 
// DLBL SOURCE, ' EXAMPLE. KSDS1',,VSAM 
// EXTENT SYS007,USERO4 
// EXEC IDCAMS,SIZE=AUTO 
EXPORT EXAMPLE. KSDS1- 
INFILE (SOURCE) - 
OUTFILE (RECEIVE- 
ENV (BLKSZ (6000) - 
PDEV (2400) ))- 
TEMPORARY 
/* 
/& 


e Figure 6.04: EXPORT Example 


If your catalog is recoverable you can move all entries and files in one 
step. In Figure 6.05 all of the files are wholly contained in the 
volume. 


// JOB EXPORTRA FOR ONE VOL OWNED BY MASTER 
// ASSGN SYS005,X' 280° 
// TLBL VOLOUT, ‘OUT. FILE',,TAPEO1 
// ASSGN SYS012,X*161° 
// DLBL VLVO,,,VSAM 
// EXTENT SYS012,USERO1 
/ EXEC IDCAMS,SIZE=AUTO 

EXPORTRA OUTFILE (VOLOUT- 

ENV (PDEV (2400) )- 
CRA ((VLVO ALL)) 


/* 
/& 


e Figure 6.05: EXPORTRA Example 


Defining a Catalog 


The following step is the preparation of the jobstream to define a 
master catalog, user catalog, data space, clusters, paths and alternate 
indexes. 


In this and all following examples no DLBL statement is shown for the 
master catalog because it is assumed that the following statements have 
been placed in the system standard label area. 


// DLBL IJSYSCT,*AMASTCAT!,, VSAM 
// EXTENT SYSCAT,USERO1, 1,0, 352,5280 
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Figure 6.06 shows the definition of a master catalog. 


// JOB DEF MASTCAT 
// EXEC IDCAMS,SIZE=AUTO 
DEFINE MCAT- 

(NAME (AMASTCAT) - 
TO (99365) - 
FILE (IdJSYSCT)- 
BLOCKS (5280) - 
VOL (USERO1) ) 

/* 

/& 


e Figure 6.06: Define Master Catalog Example 


Figure 6.07 shows the definition of a user catalog. 
f 
// JOB DEFINE USER CATALOG 
// ASSGN SYS005,FBA,VOL=USERO2, SHR 
// DLBL VOL2, 'FBA.USER.CAT',,VSAM 
// EXTENT SYS005,USER02,1,0,352, 5280 
// EXEC IDCAMS,SIZE=AUTO 
DEFINE UCAT- 
(NAME (FBA.USER.CAT) - 
TO (99365) - 
FILE (VOL2)- 
BLOCKS (5280) - 
VOL (USERO2) ) 
/* 
75 


e Figure 6.07: Define User Catalog Example 


Note: Considerations are the same for master and user catalogs. 


You must define a VSE/VSAM data space from which the catalog (and CRA) 
1s suballocated. This is done on CKD via the MASTERCATALOG|USERCATALOG 
Subparameters: CYLINDERS|TRACKS{RECORDS. The quantity (primary) must 
correspond to the number of tracks allocated on the JCL EXTENT statement 
pointed to by the FILE subparameter. FBA requires the same process 
except that the subparameters BLOCKS{KECORDS must be used because 
CYLINDERS|TRACKS are not accepted. Therefore, you must convert a 
CYLINDERS|TRACKS quantity into a BLOCK or RECORDS quantity (no 
conversion, if you use RECORDS). This can be done by converting the 
quantity into number of bytes (take PHYREC-SIZE times PHYRECS/TRACK 
times TRACKS quantities from LISTCAT) and dividing bytes by 512 to 
arrive at a BLOCK value. Adjust accordingly if you want more or less 
Space allocated. DOS/VSE does not support secondary allocation of data 
Spaces, so this value need not be converted and can be omitted. Then 
you must specify, in your corresponding EXTENT statement, a beginning 
block number and number of blocks. The number of blocks will be the 
same value that you used with the BLOCKS subparameter. If you used the 
RECORDS subparameter, multiply this value by RECORDSIZE (average), 
divide by 512, round to the next integer, and use this value for EXTENT 
statement number of blocks. The beginning block number depends on where 
you wish the data space to be on the volume. You can use the LVTOC 
system utility to determine what space is available on your volume. 
Note that your catalog will be located (suballocated) at the beginning 
of your defined data space and the CRA will immediately follow it (for 
recoverable catalog); the CRA size will always be equal to the maxinmun 
control area size for the particular FBA device type. You may wish to 
change other subparameters of MCAT{UCAT (for example, change volume 
serial number), but there are no special FBA considerations. 
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The actual space to be suballocated for your catalog must be specified 
by using the CYLINDERS|{TRACKS|{RECORDS (CKD) and BLOCKS|RECORDS (FBA) 
Subparameters OF DATA and INDEX. You should not try to convert directly 


from a CKD catalog size definition to an FBA definition. Instead, | 
calculate the desired values by using the appropriate VSE/VSAM 
documentation. 


Note: To avoid overly small, inefficient control area size, make your 
secondary allocation value at least as big as your desired 
control area size. 


Defining a Data Space 


The considerations are essentially the same for a data space definition 
as for defining a catalog. The differences are that a catalog is not 
Suballocated from the space, and a CRA is suballocated only if this is 
the first space defined on a volume owned by a recoverable catalog. 


Figure 6.08 shows the definition of a data space on the volume of the 
user catalog. 


// JOB DATA SPACE ) 
// ASSGN SYS007,FBA, VOL=USERO2, SHR 


// DLBL IJSYSUC, 'FBA.USER.CAT',, VSAM 
// EXTENT SYS007,USERO2 
// DLBL VOL4,,,VSAM 
// EXTENT SYS007,USER02, 1,0,5632,35200 
/ EXEC IDCAMS,SIZE=AUTO 
DEFINE SPACE- 
(FILE (VOL4) - 
VOL (USERO2) - 


BLOCKS (35200) ) 
/* J 


/& 


e Figure 6.08: Define Space Example 


Defining a Non-Unigue Cluster or Alternate Index 


Since these files (or their components) are suballocated from VSE/VSAM 
data spaces, there are no FBA JCL considerations because the EXTENT 
parameters, beginning track/block, and number of tracks/blocks are not 
required and are ignored, if present. 


You must convert the TRACKS and CYLINDERS subparameters to BLOCKS or 
RECORDS (if you use RECORDS, you have no conversion considerations). 
This conversion is the same as described on page 28 for Defining a 
Catalog. 
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Figure 6.09 shows the definition of a cluster. 


// JOB DEFINE CLUSTER 
// ASSGN SYS007,FBA, VOL=USERO2, SHR 
// DLBL IJSYSUC,*FBA.USER.CAT',, VSAM 
// EXTENT SYS007,USERO2 
// EXEC IDCAMS,SIZE=AUTO 
DEFINE CLUSTER- 
(NAME (EXAMPLE.KSDS) - 
IXxD- 
CISZ (1024) - 
RECSZ (100 250)- 
KEYS (12 4)- 
RECORDS (30000 5000) - 
FREESPACE (15 20)- 
VOL (USERO2))- 


DATA- 
(NAME (EXAMPLE.KSDS.DATA) )- 
INDEX- 
(NAME (EXAMPLE.KSDS.INDEX) ) 
/* 
7& 


e Figure 6.09: Define Cluster Example 


Defining a Unique Cluster or Alternate Index 


Notes If a cluster or AIX contains a unigue and a non-unique component, 
conversion considerations for the non-unique components are as 
previously described. 


For each unique component ({i.e., data and, if present, index) you must 
consider the conversion of EXTENT statement parameters and of the TRACKS 
and CYLINDERS subparameters. Both conversions are required because a 
unique component occupies its own VSE/VSAM data space. Thus, for each 
unigue component the conversion requirements are the same as in the 
section, Defining a Data Space. There are no CRA conSiderations (after 
the first space or UNIQUE Cluster has been defined on the volume). If 
the component is to be on more than one volume, you must convert the 
EXTENT statement for each volume. 
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Figure 6.10 defines an alternate index over a previously loaded VSE/VSAM 
key-~sequenced base cluster, defines a path over the alternate index to 
provide a way of processing the base through the alternate index, and 
builds the alternate index. The alternate index, path, and base cluster 
must all be defined in the same catalog, in this case, the user catalog. 


// JOB ALT INDEX, PATH, BUILD INDEX 
// ASSGN SYS010,FBA, VOL=USERO0O2,SHR 
// DLBL IJSYSUC,*FBALUSER.CAT',, VSAM 
// EXTENT SYSO010,USERO2 
// DLBL BASEDD,' EXAMPLE. KSDS1',,VSAM 
// EXTENT SYSO010,USERO2 
// DLBL AIXDD,*EXAMPLE.AIX',, VSAM 
// EXTENT SYS010,USER02 
// OLBL IDCUT1,'SORT.WORK.ONE',, VSAM 
// EXTENT SYS010,USER02 
// DLBL IDCUT2,*SORT. WORK. TWO',, VSAM 
// EXTENT S¥SO010,USERO2 
// DLBL VOL4, ‘EXAMPLE. PATH!,,VSAM 
// EXTENT SYSO010,U0SERO02 
/ EXEC IDCAMS, SIZE=AUTO 
DEFINE AIX- 
{NAME (EXAMPLE.AIX) - 
RELATE (EXAMPLE. KSDS) - 
KEYS (3 0) 
RECORDSIZE (40 50) - 
VOL (USERO2) - 
BLOCKS (1408 352)- 
FILE (AIXDD) - 
NONUNIQUEKEY- 
UPGRADE) 
DEFINE PATH- 
(NAME (EXAMPLE. PATH) - 
PATHENTRY (EXAMPLE.AIX) - 
FILE (VOL4) ) 
BLDINDEX- 
INFILE (BASEDD) - 
OUTFILE (AIXDD) 
/* 
/& 


e Figure 6.10: Define Alternate Index, Path Example 


The last step is the migration of the data from the tape to the VSE/VSAM 
files. 
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J 


Figure 6.11 shows how a tape file can be written to a VSE/VSAM file by 


using the REPRO command. 


// JOB REPRO CLUSTER 
// ASSGN SYS005,FBA, VOL=USERO2, SHR 
// DLBL IJSYSUC,'FBA.USER.CAT',, VSAM 
// EXTENT SY¥S005,USERO2 
// ASSGN SYSO004, 280 
// TLBL TAPEFIL, ‘PORTABLE. DATFIL1',,TAPEO1 
// DLBL DATFILE, *EXAMPLE.ESDS',, VSAM 
// EXTENT SYS005,USERO2 
/ EXEC IDCAMS,SIZE=AUTO 
REPRO INFILE (TAPEFIL- 
ENV (PDEV (2400) - 
RECFM (VARBLK) - 
BLKSZ (5164) - 
RECSZ (516) ))- 
OUTFILE (DATFILE) 
/* 
J& 


e Figure 6.11: REPRO Cluster Example 


Figure 6.12 shows how a tape file previously EXPOkTed can be written to 
a VSE/VSAM file by using IMPORT. The name of the cluster is changed by 


means of the NEWNAME subparameter. 


// JOB IMPORT 
// ASSGN SYSO04, 280 
// MPC REW,SYS004 
// TLBL SOURCE, *PORTABLE',,TAPEO1 
// ASSGN SY¥S007, FBA, VOL=USERO2, SHR 
// DLBL IJS¥YSUC, 'FBA.USER.CAT!',, VSAM 
// EXTENT SYSO007,USERO2 
// DLBL RECDATA, "EXAMNEW.KSDS1',,VSAM 
// EXTENT SY¥S007,USERO02 
// EXEC IDCAMS,SIZE=AUTO 
IMPORT INFILE (SOURCE- 
ENV (PDEV (2400) - 
BLKSZ (6000) - 
RECSZ(479) ))- 
OUTFILE (RECDATA) - 
OBJECTS ((EXAMPLE.KSDS1 - 
VOL (USERO2) - 


NEWNAME (EXAMNEW.KSDS1) )) 


/* 
/& 


e Figure 6.12: IMPORT Example 
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Figure 6.13 shows the IMPORTRA of the files previously EXPORTRAed. 


// JOB IMPORTRA 
// ASSGN SYS004, 280 
// ASSGN SYSO007, FBA, VOL=USERO2, SHR 2 
// DLBL IJSYSUC,'FBA.USER.CAT',, VSAM 
// EXTENT SYSO007,USERO2 
// TLBL TAPEFIL,*IN.FILE!.,TAPEO1 
// DLBL VSAMIN, *' DUMMY.NAME',, VSAM 
// EXTENT SYSO007,U0SERO2 
/ EXEC IDCAMS,SIZE=AUTO 
IMPORTRA INFILE (TAPEFIL- 
ENV (PDEV (2400))- 
OUTFILE (VSAMIN) 
/* 
sé 


e Figure 6.13: IMPORTRA Example 
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SAM Files 


The jobstreams in Figure 6.14 shows an example of the migration of a SAM 
file to a SAM FBA file. 


// JOB REPRO SAM FILE TO TAPE 
// ASSGN SYS005,X*280! 
// ASSGN SYS006,X'163* 
// TLBL TAPEFIL, *PORTABLE.FILE!,,TAPEO1 
// DLBL DATFIL,"DATA.FILE! 
// EXTENT SYS006,USER06 
/ EXEC IDCAMS,SIZE=AUTO 
REPRO INFILE (DATFIL- 
ENV (BLKSZ (4000)- 
PDEV (3340) - 
RECFM (FB) - 
RECSZ (100) )- 
OUTFILE (TAPEFIL- 
ENV (BLKSZ (4000) - 
PDEV (2400) - 
RECFM (FB) - 
RECSZ (100) ) 


// JOB REPRO TAPE FILE TO SAM FBA 
// ASSGN SYSO004, 280 
// TLBL TAPE, *PORTABLE.FILE!t,,TAPEO1 
// ASSGN SYS005, FBA, VOL=USERO5, SHR 
// DLBL DATFIL,* DATA. FILE1',,SD,CISIZE=4096 
// EXTENT S¥S005,USER05, 1,0, 352, 38400 
/ EXEC IDCAMS,SIZE=AUTO 
REPRO INFILE (TAPE- 
ENV (BLKSZ (4000) - 
PDEV (2400) - 
RECFM (FB) - 
RECSZ (100) )- 
OUTFILE (DATFIL- 
ENV (BLKSZ (4000) - 


PDEV (FBA) - 
RECFM (FB) - 
RECSZ (100) ) 
/* 
/& 


e Figure 6.14: REPRO SAM File Example 


ISAM Files 


ISAM files are not directly supported on FBA devices; however, programs 
with ISAM DTFs may run without recompilation when the ISAM Interface 
Program (IIP) of VSE/VSAM is used. You must enSure that your existing 
ISAM programs comply with the restrictions that are documented in the 
Data Management Guide. 


To convert an ISAM file to a VSE/VSAM file, you must use the Access 
Method Services DEFINE command to define a key-sequenced VSE/VSAM file. 
The use of the DEFINE command is fully explained in the appropriate 
VSE/VSAM documentation (and an example is given earlier in this 
chapter). After you have defined your VSE/VSAM file, you must load the 
VSE/VSAM file by copying the ISAM file into it. You may use your ISAM 
load program by way of the IIP, or you may use the Access Method 
Services REPRO command. If you have records marked for deletion in the 
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ISAM file and do not want them copied into the VSE/VSAM file, you should 
use your ISAM load program because the REPRO command will copy all 
records from the ISAM file, including those marked for deletion. 


Changing ISAM Job Control Statements 


All Job Control Statements for ISAM must be replaced by VSE/VSAM Job 
Control Statements. Figure 6.15 Shows an example of VSE/VSAM JCL 
Statements used with an ISAM program. 


// JOB LOAD VSE/VSAM FILE WITH ISAM LOAD PROGRAM 
// ASSGN SYSO001, 161 

// DLBL ISN, 'MSTRFILEt,,VSAM 

// EXTENT SYSO01,USERO01 

// EXEC ISAMLOAD, SIZE=AUTO 

(Program containing DTFIS with filename ISN) 


/* 


. J 
6.15: ISAM using IIP Example 


® Figure 


One DLBL statement is reguired for the file and one EXTENT statement is 
required for each volume of the file. 
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Figure 6.16 shows an example of a KEPRO jobstream to convert an ISAM 


file to a VSE/VSAM file. 


// JOB REPRO ISAM FILE TO TAPE 
// ASSGN SYS005,X'280! 
// TLBL TAPEFIL, ‘ISAMFILE',, TAPEO1 
// ASSGN SYSO04,X* 162° 
// DLBL ISAMFIL, ‘ISAMFILE',,ISE 
// EXTENT SYSOO4, USERXX,4, 1, 360,12 
// EXTENT SYSO004,USERXX, 1,2, 372, 240 
// EXTENT SYSO04, USERXX,2,3,612,24 
/ EXEC IDCAMS,SIZE=AUTO 
REPRO INFILE (1ISAMFIL- 
ENV (BLKSZ (500)- 
HDEV (3340) - 
PDEV (3340) - 
RECFM (FB) - 
RECSZ (100) ))- 
OUTFIL (TAPEFIL- 
ENV (BLKSZ (4000)- 
PDEV (2400) - 
RECFM (FB) - 
RECSZ (100) )) 


// JOB REPRO ISAM TAPE FILE TO VSE/VSAM FBA 
// ASSGN SYSO007,FBA, VOL=USERO2, SHR 
// DLBL IJSYSUC,*FBA.USER.CAT*',, VSAM 
// EXTENT SYS007,USERO2 
// ASSGN SYSO004, 280 
// TLBL TAPEFIL, ‘ISAMFILE',,TAPEO1 
// DLBL ISAM, *EXAMPLE.KSDS1',,VSAM 
// EXTENT SYSO007,USERO2 
// EXEC IDCAMS,SIZE=AUTO 
REPRO INFILE (TAPEFIL- 
ENV (PDEV (2400) - 
RECFM (FB) - 
BLKSZ (4000) - 
RECSZ (100) ))- 
OUTFILE (ISAM) 
/* 
/& 


e Figure 6.16: REPRO ISAM File Example 
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Data Migration with VSE/DITTO 


VSE/DITTO is a Program Product utility program which can be used in the 
conversion of data files. , 


VSE/VSAM Files 


In the following jobstreams, the VSE/VSAM catalog and files as defined 
above are used. Figure 6.17 shows the migration of a VSE/VSAM file to 
tape and back to VSE/VSAM. 


// JOB DITTO VSE/VSAM FILE TO TAPE 
// UPSI 1 
// DLBL VDSKIN,* EXAMPLE.KSDS1',, VSAM 
// EXTENT SYS002,USERO1 
// ASSGN SYS002,X'161° 
// ASSGN SYS003,X"280! 
/ EXEC DITTO, SIZE=100K 
$$DITTO VTP INPUT=SYS002, 
$$DITTO ouTPUT=SYS003, 
$$DITTO START=C, 
$$DITTO POSITION=0, 
$$DITTO NLRECS=99999, 
$$DITTO BLKFACTOR=20 
$$DITTO EOJ 


Het tt + # 


// JOB DITTO TAPE TO VSE/VSAM -FBA FILE 

// ASSGN SYS003, 280 

// ASSGN SYS002,FBA, VOL=USERO2,SHR 

// UPSI 1 

// DLBL VDSKOUT, ‘EXAMPLE. KSDS1,, VSAM 

// EXTENT SYS002,USERO2 

// DLBL IJSYSUC, 'FBA.USER.CAT',, VSAM 

// EXTENT SYS002,USER02 

// EXEC DITTO, SIZE=100K 

$$DITTO TVS INPUT=SYS003, xx 

$$DITTO OUTPUT=SYS002, 
$$DITTO RECSIZE=100, * 
$$DITTO NLRECS=99999 

$$DITTO EOJ 


/* 


‘ J 


* Pigure 6.17: VSE/DITTO VSE/VSAM File Example 


+ 
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SAM Files 


Figure 6.18 shows the migration of a SAM file to tape and from tape to 


FBA DASD. 


// JOB DITTO SAM FILE TO TAPE 
// UPSI 1 

// ASSGN SYS002,X*2808 

// ASSGN SYS003,X* 163! 

// DLBL SDSKIN,*DATA.FILE1' 
// EXTENT SYS003,USERO6 

/ EXEC DITTO, SIZE=100K 
$$DITTO STP INPUT=SYS003, 


S$S$DITTO OUTPUT=SYS002, 
$$DITTO RECSIZE=100, 

$$DITTO BLKFACTOR=40, 

$$DITTO NLRECS=99999 

$$DITTO EOJ 

/* 

/& 

// JOB DITTO TAPE TO SAM FILE FBA 
// UPSI 1 


// ASSGN SYS002, 280 
// ASSGN SYS003, FBA, VOL=USER05, SHR 
// DLBL SDSKOUT, "DATA. FILE1',,SD,CISIZE=4096 
// EXTENT SYS003,USERO05, 1,0, 352, 38400 
/ EXEC DITTO,SIZE=100K 
$$DITTO TSQ INPUT=SYS002, 


$$DITTO OUTPUT=SYS003, 
S$$DITTO RECSIZE=100, 
$$DITTO BLKFACTOR=1, 
$$DITTO NLRECS=99999 
$$DITTO EOJ 

/* 

7&5 


e Figure 6.18: VSE/DITTO SAM File Example 


Chapter 6: Data Migration/Conversion 


4% H%@ tH 


4% Ht # 


Page 39 


ISAM Files 


Figure 6.19 shows the migration of an ISAM file to tape and from tape to 
a VSE/VSAM KSDS file. ) 
// JOB DITTO ISAM FILE TO TAPE 

// UPSI 1 

// ASSGN SYS002,X' 162! 

// ASSGN SYS003,X*280! 

// DLBL IDSKIN, 'ISAMFILE',,1ISE 

// EXTENT SYS002, USERXX, 4, 1, 360,12 
// EXTENT SYS002, USERXX, 1,2, 372,240 
// EXTENT SYS002,USERXX,3,3,612,24 
// EXEC DITTO,SIZE=100K 

$$DITTO ITP INPUT=SYS002, 

$$DITTO OUTPUT=SYS003, 

$$DITTO BLKFACTOR=40, 

$$DITTO START=C, 

$$DITTO POSITION=0, 

$$DITTO NLRECS=99999 

$$DITTO EOJ 


/* 


“2ee«et 


J/& 
// JOB DITTO TAPE TO VSE/VSAM FILE FBA J 
// UPSI 1 

// ASSGN SYS002, 280 

// ASSGN SYS003, FBA, VOL=USERO2, SHR 

// DLBL IJSYSUC,'FBA.USER.CAT*,, VSAM 
// EXTENT SYS003,USER02 

// DLBL VDSKOUT, 'EXAMPLE.KSDS1',, VSAM 
// EXTENT SYS003,USERO02 

// EXEC DITTO,SIZE=100K 

$$DITTO TVS INPUT=SYS002, * 
$$DITTO OUTPUT=SYS003, ) 
$$DITTO RECSIZE=100, a 

$$DITTO NLRECS=99999 

$$DITTO EOJ 

/* 

J/& 


e Figure 6.19: VSE/DITTO ISAM File to VSE/VSAM File Example 


* 


Data Migration with Sort/Merge ) 


Sort/Merge can be used if there is an appropriate field within the data 
records that falls into the proper sequence to satisfy the Sort/Merge 
requirement for a sort field. 

With Sort/Merge you can migrate: 

e SAM files 


e VSE/VSAM - ESDS files 
- KSDS files 
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In the following SORT/VS examples, we assume that the necessary Access 
Method Services DEFINES have been done. For documentation of the DEFINE 
Command see Access Method Services Users Guide, or an example shown 
earlier in this chapter. It is also assumed that the required DLBL and 
EXTENT statements for the sort work files are in the label 
cylinder/area. 


// DLBL SORTWK1,,0,SD 
// EXTENT SYS003,SORTWK,,, 120, 1200 


Figure 6.20 shows the migration of a SAM file to tape and from tape to 
FBA DASD: 


// 3OB SORT SAM FILE TO TAPE 
// ASSGN SYS001,X*'280° 
// TLBL SORTOUT, *SAMFILE',,TAPEO1 
// ASSGN SYS002,X'163! 
// DLBL SORTIN1,*DATA.FILE1* 
// EXTENT SYS002,USERO06 
// ASSGN SYS003,X* 162!" 
// EXEC SORT, SIZE=160K 
SORT FIELDS=(5,6,A) , FORMAT=B1L, WORK=1 
RECORD LENGTH=100, TYPE=F 
INPFIL BLKSIZE=4000 
OUTFIL BLKSIZE=4000,CLOSE=UNLD 
END 


// SOB SORT TAPE TO SAM FILE FBA 
// ASSGN SYS001, FBA, VOL=USERO5, SHR 
// ASSGN SYS002, 280 
// ASSGN SYS003, FBA, VOL=SORTWK, SHR 
// TLBL SORTINI, 'SAMFILE',,TAPEO1 
// DLBL SORTOUT,* DATA. FILE1*,,SD,CISIZE=4096 
// EXTENT SYSO001,USER05, 1,0, 352, 38400 
// EXEC SORT, SIZE=160K 
SORT FIELDS=(5,6,A) ,FORMAT=BI, RORK=1 
RECORD LENGTH=100,TYPE=F 
INPFIL BLKSIZE=4000,CLOSE=UNLD 
OUTFIL BLKSIZE=100 
END 
/* 
/& 


e Figure 6.20: Sort/Merge SAM File Example 
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Figure 6.21 shows the migration of a KSDS VSE/VSAM file to tape and fron 
tape to VSE/VSAM KSDS. 


// JOB SORT VSE/VSAM KSDS FILE TO TAPE 
// ASSGN SYS001,X*280! 
// ASSGN SYS002,X'163! 
// ASSGN SYS003,X'162! 
// TLBL SORTOUT, 'VSAMFILE',, TAPEO1 
// DLBL SORTIN, ‘EXAMPLE.KSDS1',, VSAM 
// EXTENT SYS002,USER01 
// EXEC SORT, SIZE=160K 
SORT FIELDS=(5,6,A) , FORMAT=BI, WORK=1 
RECORD TYPE=F, LENGTH=100 
INPFIL VSAM 
OUTFIL BLKSIZE=4000,CLOSE=UNLD 
END 


// JOB SORT TAPE TO VSE/VSAM KSDS FILE 
// ASSGN SYS002,FBA, VOL=USERO2, SHR 
// DLBL IJSYSUC,*FBA.USER.CAT!',, VSAM 
// EXTENT SYS002,USER02 
// ASSGN SUS003,FBA, VOL=SORTWK, SHR 
// TLBL SORTIN1, 'VSAMFILE',,TAPEO1 ail 
// DLBL SORTOUT, 'EXAMPLE.KSDS1',,VSAM 
// EXTENT SYS002,USER02 
// EXEC SORT, SIZE=160K 
SORT FIELD=(5,6,A) ,FORMAT=BI, WORK=1 
RECORD TYPE=F, LENGTH=100 
INPFIL BLKSIZE=4000,CLOSE=UNLD 
OUTFIL KSDS 
END 
/* 
J& ) 


e Figure 6.21: Sort/Merge VSE/VSAM File Example 


Note: Each of the examples uSing Sort/Merge assumes that there is a 
field within each record in the file that can satisfy the 
requirement for a Sort/Merge sort field. 


Data Migration with User-Written Utilities 


There are two possibilties in migrating data with user-written 
utilities: writing one program for all files or writing one program for 
each file. 


The first solution is the same solution as was discussed in using IBM 
utilities. Writing one program to migrate all files is not realistic, 
because it iS much eaSier to use the existing IBM utilities. 


The second solution may be a good one, especially with a simple progran 
which uses a language like RPG-II. Write one program for the first file 
and modify this program for each of the other files, 


If you are migrating DAM files, you should write your own program 
because there is nod utility for DAM files. 


Accessing DAM files in RPG-II is possible; see SC33-6031 RPG-II/VS 
Language Reference Manual for such an example. 
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Figure 6.22 shows a RPG-II program used to migrate a SAM CKD file to 


tape, 


// JOB RPG COMPILE LINK AND GO SAMFILE TO TAPE 
// OPTION LINK,LIST 
// EXEC RPGII,SIZE=AUTO 


01000H 

O2001FSAMCKDF IPE F4000 100 DISK4Q SYSO007S 
O3Z3002FTAPEFIL O F4O000 100 TAPE SYS008S 
O4OOTISAMCKDF 1 100INPUTFLI 
O5O0010TAPEFIL T LI INPUTF 100 

/* 


// LBLTYP TAPE 

// EXEC LNKEDT 

// ASSGN SYS008,xX*280! 

// TUBL TAPEFIL,'SAMFILE',,TAPEO1 
// ASSGN SYSO007,X* 162! 

// DLBL SAMCKDF, 'DATA.FILE1! 

// EXTENT SYS007, USERO6 

// EXEC 


e Figure 6.22: RPG-II SAM CKD File Example 


Figure 6.23 shows an Assembler program used to migrate a SAM CKD file to 


tape. 


// SOB ASSM COMPILE LINK AND GO SAMFILE TO TAPE 
// OPTION LINK,LIST 
// EXEC ASSEMBLY, SIZE=AUTO 


MIGPRC CSECT ESTABLISH CSECT 
PRINT NOGEN DON'T PRINT EXPANSION OF MACROS 
BALR’ 10,0 ESTABLISH BASE REGISTER 
USING x, 10 INFORM ASSEMBLER OF BASE REG 
OPEN SAMCKDF,TAPEFIL OPEN FILES 

BO101 GET SAMCKDF GET INPUT FILE 
PUT TAPEFIL PUT OUTPUT RECORD 
B BO101 LOOP UNTIL FINISHED 

EOJXX CLOSE SAMCKDF, TAPEFIL CLOSE FILES 
EO J ’ END OF JOB 

IOAREA1 DS CL 4000 IOAREA FOR INPUT 

IOAREA2 DS CL4000 IOAREA FOR OUTPUT 


* 

SAMCKDF DTFSD BLKSIZE=4000, EOFADDR=EOJXX, IOAREA1=IOAREA1, 
DEVADDR=SY¥ S007, DEVICE=3340,IOREG=(9), 
RECFORM=FIXBLK, RECSIZE=100, TYPEFILE=INPUT 


TAPEFIL DTFMT BLKSIZE=4000,FILABL=STD, IOAREA 1=IOAREA2,IOREG= (9), 


RECFM=FIXBLK, RECSIZE=100,TYPEFLE=OUTPUT, DEVADDR=SYS008 


END 


// UBLTYP TAPE 
// EXEC LNKEDT 

// ASSGN SY¥S008,X*280! 

// TLBL TAPEFIL, ‘SAMFILE',,TAPEO1 
// ASSGN SYS007,X* 162! 

// DLBL SAMCKDF,'DATA.FILE1' 

// EXTENT SYS007,USER06 

// EXEC 


e Figure 6.23: Assembler SAM CKD File Example 
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Figure 6.24 and Figure 6.25 show an RPG-II program and an Assembler 
program to migrate a tape file to SAM FBA. 


// SOB RPG COMPILE LINK AND GO TAPE TO SAM FBA FILE 
// OPTION LINK,LIST 
// EXEC RPGII,SIZE=AUTO 


01000H 

O2001FTAPEFIL IPE F4000 100 TAPE SYSOO08S 
O3JOO02FSAMFBAF O F 100 100 FBA SyYSO0O07S 
O4¥OO1T1ITAPEFIL 1 100 INPUTFL1 
0500 10SAMFBAF LI INPUTF 100 

/* 


// EXEC LNKEDT 
// ASSGN SYS008,280 

// TLBL TAPEFIL, 'SAMFILE',,TAPEO1 

// ASSGN SYSO007,FBA, VOL=USERO5, SHR 

// DLBL SAMFBAF,' DATA. FILE1*,,SD,CISIZE=4096 
// EXTENT SYS007,USERO5, 1,0, 352, 38400 

Jf EXEC 


e Figure 6.24: RPG-II SAM FBA File Example 


// JOB ASSM COMPILE LINK AND GO TAPE TO SAM FBA FILE 
// OPTION LINK,LIST 
// EXEC ASSEMBLY,SIZE=AUTO 


MIGRPRG START 0 ESTABLISH CSECT 
PRINT NOGEN DON'T PRINT MACRO EXPANSION 
BALR 10,0 ESTABLISH BASE REGISTER 
USING x, 10 INFORM ASSEMBLER OF BASE REG 
OPEN SAMFBAF,TAPEFIL OPEN FILES 

BQ1011 GET TAPEFIL GET INPUT RECORD 
PUT SAMFBAF PUT OUTPUT RECORD 
B BO 1011 LOOP UNTIL FINISHED 

EOJXX CLOSE SAMFBAF,TAPEFIL CLOSE FILES 
EOJ e END OF JOB 

IOAREA1 DS CL4000 IOAREA FOR INPUT 


ak 
SAMFBAF DTFSD BLKSIZE=108, EOFADDR=EOJ XX, DEVADDR=SYS008, DEVICE=FBA, 
IOREG= (9) , RECFM=FIXUNB, RECSIZE=100, 
TY PEFLESOUTPUT 
TAPEFIL DTFMT BLKSIZE=4000,FILABL=STD, IOAREA 1=IOAREA 1, LOREG=(9), 
RECFM=FIXBLK, RECSIZE=100, TYPEFLE=INPUT , DEVADDR=SYS007 
END 


// EXEC LNKEDT 

// ASSGN SYS007, 280 

// TLBL TAPEFIL, *SAMFILE',,TAPEO1 

// ASSGN SYSO008, FBA, VOL=USERO5, SHR 

// DLBL SAMFBAF, ‘DATA. FILE1',,SD,CISIZE=4096 
// BXTENT SYS008,USERO5, 1,0, 352, 38400 

// EXEC 


e Figure 6.25: Assembler SAM FBA File Example 


Migration of Direct Access Method Files and Programs 


Files accessed via the Direct Access Method (DAM) generally fall into 


one of the following categories: 


e Records addressed directly via pointers (which are relative record 
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humbers or physical addresses). Programs accessing this file can be 
converted to VSE/VSAM without altering the program logic. If the 
records are fixed in length and addressed by relative record number, 
then the VSE/VSAM data organization Relative Record Data Set (RRDS) is 
probably appropriate. If the records are variable in length, the 
VSE/VSAM data organization Key Segquenced Data Set (KSDS) is 
appropriate. The relative record number or physical address may be 
the key for the file. 


e Records addressed by unique key. Programs accesSing this file can be 
changed to VSE/VSAM without altering the program logic. The VSE/VSAM 
data organization Key Sequenced Data Set (KSDS) iS appropriate for the 
file. 


e Records having non-unigue keys. The location of a record is only 
approximately known. A starting track is determined by some 
randomizing routine and the track (or rest of the cylinder) is 
searched for the appropriate record. This file organization is not 
directly supported via VSE/VSAM. Programs accessing this file will 
require logic and file organization changes. 


Some programs uSing DAM must be converted to Physical IOCS or completely 
redesigned. Information pertaining to Channel Command Words for the FBA 
DASD is contained in Appendix B. 


Library Migration 


Library migration from DOS/VS Release 34 to DOS/VSE can be no pore 
difficult than any other normal release-to-release transition in which a 
change of devices 1s involved. 


In this example, assume that only FBA devices are attached to the 
4300 Processors; the procedure is as follows: 


e Back up current syStem and private libraries to tape using BACKUP. 
System Libraries must be backed up as private libraries as DOS/VSE 
BACKUP will accept only private libraries in DOS/VS Release 34 format. 
DOS/VSE BACKUP will not allow DOS/VS Release 34 System Libraries to be 
restored as private libraries. 


e Using PSERV, back up your defined procedures from the Procedure 
Library. 
e Restore DOS/VSE to FBA, allowing room for modules to be merged. 


e Restore backup DOS/VS Release 34 Private Libraries to FBA scratch 
volune. 


e With CORGZ, merge the old libraries into the new libraries, using the 
COPYx NEW function. COPYSERV may also be used. 


e With MAINT, catalog your defined procedures into the Procedure 


Library. 


Program Migration without Recompilation 


It is not necessary to compile or linkedit your program when you are 
migrating from DOS/VS Release 34 CKD to DOS/VSE FBA, with the following 
exceptions: 
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e Programs using DAM must be rewritten. 


e Programs using ISAM must be converted to VSE/VSAM or use the ISAM 
Interface Program (IIP) of VSE/VSAM. ) 


e Programs using user-written error recovery for SAM must be 
investigated for compatibility. 


e Programs using DTFPH/EXCP must be rewritten. 


At OPEN time the program will need GETVIS space from the partition 
GETVIS area for a DTF extension, a work area for the logic modules and 
SAM Service Routine (SSR), and an area large enough to read in one 
control interval of the size specified in the DLBL statement or 
determined by the access method. 


Additionally, OPEN will GETVIS an area in the partition large enough to 
use for its own workspace. 


The old IOCS modules linked with your program are no longer used and a 
pointer will be set at OPEN time to the FBA I/0O module and SSR in the 

SVA {aS is done for RPS). Partition GETVIS space must be provided via 
default GETVIS or SIZE= parameter on the EXEC statement. 


Program Migration with Recompilation 


It is not necessary to recompile each of your programs, but if you want 
to compile your programs for other reasons, the following should Le 
changed: 


e ISAM programs should be changed to VSE/VSAM access so that you do not 
have to use the ISAM Interface Program (IIP) of VSE/VSAM. 
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In Assembler you should change the following macros: 


DTFSD (see Appendix A for more details) 


e CONTROL=YES Should be left out; otherwise, it will be ignored 

e DEVICE=FBA Should be specified 

e ERREXT=YES (Default) always gives an 8 byte parameter list. 

e ERROPT=IGNORE If you are using (name), make Sure that your module 
SKIP uses the 8 byte parameter list. 
NAME 

e WLRERR=nane Can be coded, but there could be differences 

« MODNAME=nane Should be left out; otherwise, it will be ignored if 

DEVICE=FBA 

e RDONLY=YES Should be left out; otherwise, it will be ignored 

e HOLD=YES Can be coded 

e CISIZE=nnnnn Default 1S zero (may be overridden by JCL). 

e WORKA=YES Can be coded 

e IOREG= (r) Points directly into the CI if no IOAREA is used and 


thus is more efficient. 
* IOAREA 1=xxxxxxxx If possible, it should be left out. 


e IOAREA2=xxxxxxxx If possible, it should be left out. 


e PWRITE=YES New parameter 
e SEPASMB=YES Can be used in the same way as for CKD 
e VERIFY=YES Can be used in the same way as for CKD 


Note: If you specify DEVICE=FBA, no IOCS module will be linked with 
your program. This can amount to a considerable saving in Core 
Image Library space. 

In RPG-II you should change the following items: 


e File Description Specifications: 


cc 40 - 46 Device = FBA 


In COBOL/VS the following changes should be made: 

e The ASSIGN Clause should be changed to specify FBA1. 

e The Reserve Clause should be left out, Since FBA reserves a CI aS a 
buffer. Specification of this clause will cause unnecessary data 
movement from CI to alternate areas. 


In PL/I the following changes should be made: 


® The Medium Option of the Environments Attribute should be changed to 
FBA. 


e The Buffers specification should be left out. 
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Choice of BLKSIZE/CISIZE 


On FBA, the blocking is done within a Control Interval. If the only 
consideration for choice of block size is DASD space utilization, then 
the best block size is the record size. However, a slightly longer path 
length is used because the logical block deblock routine must still be 
entered to determine that a new logical biock must be requested. 


For each BLKSIZE you can find an optimum CISIZE. See Appendix E for a 
chart to help you calculate the most efficient CISIZE, based on the 
desired logical block size. 


LBLTYP Statements 


The LBLTYP statement defines the amount of storage to be reserved in 
your partition for processing of tape and nonsequential disk file labels 
for non-VSAM files. 


FBA is not Supported by any nonsequential access method, so there is no 
need for a LBLTYP statement. Even if you have CKD or emulated devices 
there is no need for a LBLTYP statement in DOS/VSE. If present, it is 
ignored. 


OPEN reads the first DLBL/EXTENT record for a DA or ISAM file type via 
the Symbolic Label Access routine and obtains the number of extents from 
the DLBL/EXTENT record. It will then GETVIS sufficient storage from the 
partition GETVIS area to accomodate the label information. The amount 
of virtual storage reserved is the same as isS currently reserved via the 
LBLTYP statement. The storage will be FREEVISed by OPEN before 
returning to the problem program. Partition GETVIS space must be 
provided via default GETVIS or the SIZE= parameter on the EXEC 
statement. 


Migrating Data Base/Data Communications’ 


Data Bases 


If you are currently uSing VANDL1 you must migrate to DL/I or DL/I Entry 
before you can use the FBA devices on the 4300 Processors. 


Data base specifications are not completely device-iadependent. In the 
DBD there is a device parameter. For FBA devices this parameter must be 
Changed and all DBDs regenerated (DEVICE=FBA). 


A data base is a normal VSE/VSAM file and for each there is a VSE/VSAM 
define. These VSE/VSAM defines should be modified according to the rule 
mentioned above in the section, "Migrating VSE/VSAM Files". The 
phySical data migration can occur via the normal data base 
reorganization/load utilities. 


See DL/I and DL/I Entry documention to prepare the jobstreams. 
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Data Communications - CICS/VS 


Overview 

The following CICS/VS functions are potentially affected by changes to 
DASD support: 

e File control 

e Temporary storage 

e Journaling 

e Transient data 

e Terminal control 

e Dump control 

e Auxiliary trace 

e® Auto-statistics 

e Initialization/ter mination 


e Keypointing 


Functions Supported 


File Control 


No Change is specified to the File Control Program for support of FBA 
devices. Files residing on CKD devices will continue to be supported by 
VSE/VSAM, ISAM, or DAM at your option. FBA resident files are managed 
only by VSE/VSAM, invoked natively. 


Temporary Storage 


Temporary Storage already uses VSE/VSAM exclusively when auxiliary 
storage is requested. FBA support is provided by VSE/VSAM and is 
transparent to CICS/VS. 


Journaling 


The Journal Control Table generation macro (DFHJCT) accepts FBA in its 
JDEVICE=operand. 


Transient Data 
Extrapartition destinations on FBA devices are supported by the 


Transient Data Program, using only the GET/PUT interface to SAM. No 
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modification is specified for extrapartition functions of the Transient 
Data Program. Generation of the Destination Control Table will accept 
FBA in the DEVICE= operand of the DFHDCT macro. 


Intrapartition destinations will be optionally supported by the VSE/VSAM 
Control Interval Processing interface. This new option will apply ONLY 
to the intrapartition facility, and will allow you to specify VSE/VSAM 
in place of DAM. VSE/VSAM must be specified for FBA; it may be 
specified for CKD devices. The option will be coded externally through 
a new suboperand to the INTRA parameter of the DFHSG macro; for example: 


DFHDG PROGRAM=TDP, INTRA= (TRANSINIT, VSAM) 
OF ates ,INTRA=TRANSINIT 

OLee- ,iINTRA=(YES, VSAM) 

OF cee , LNTRA=YES 

OL sss 7 LNTRA=VSAM 


Note: The VSAM suboperand will be available to users of both 
CICS/DOS/VS and CICS/OS/VS. 


When VSE/VSAM is chosen, intrapartition, transient-data PUT requests are 
satisfied internally by the allocation of space from the current Control 
Interval for the specified destination and chaining-together of such 
Control Intervals. This is analogous to the current DAM approach, which 
allocates space from the current track for the specified destination, 
and chains tracks together to form queves. Transient data recovery, 
acquisition, disposition, and initialization functions support this 
option. When VSE/VSAM is selected for CICS/DOS/VS, FBA support will be 
transparent to CIiICS/VS. 


Terminal Control 
Generation of the Terminal Control Table allows FBA in the 
DEVICE=operand; for example: 


DFHTCT TYPE=SDSCI,....,DEVICE=FBA,... 


Dump Control 


FBA is valid in the DEVICE= operands of the following macro statements: 


DFHSG PROGRAM=CSU,....,DEVICE=FBA 
DFHSG PROGRAM=DCP,....,DEVICE=FBA 


and also in the operator dialogue when executing the Dump Utility 
Progran. 
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Auxiliary Trace 


The offline Trace Utility Program (DFHTUP) only uses the SAM GET 
interface and will support FBA devices. In the following macro 
Statements: 


DFHSG PROGRAM=CSU,....,DEVICE=yyyy 
DFHSG PROGRAM=TRP,...., TRDEV=ZZzZz 


FBA is accepted for yyyy, zzzz- FBA is also allowed in the startup 
parameters when executing the Trace Utility Progran. 


Statistics 


No modification of the online modules is specified, since statistics are 
written to an extrapartition transient-data destination (see Transient 
Data Section). Offline printing of the statistics uses only the SAM GET 
interface; therefore, the only modification specified is that FBA will 
be accepted in the operating dialogue when executing the Statistics 
Utility Program. 


Initialization/sTermination 


Additions will be made to support the specified modifications to the 
Transient Data and Journal Control functions. 


Keypointing 


Since Keypointing is essentially a Sequential operation, which only 
requests nonsequential access to manage the first record on the Restart 
file, all Keypoint requests are be changed to use the SAM workfile 
interface, (READ, WRITE, CHECK, NOTE, POINT-R/SW/S macros). Manipulation 
of NOTEed values will be performed. In this way, use of the work file 
access method is compatible for FBA and CKD devices. The control record 
is managed by READ/WRITE seguences. 


FBA will be valid in the DEVICE= operand when generating the Keypoint 
Program - (DFHSG PROGRAM=KPP) . 


Effects on Application Programmer 


Where files are FBA-resident, only VSE/VSAM interfaces are supported. 
Application programs that use macro-level or command-level requests 
containing parameters peculiar to ISAM or DAM need to be modified. This 
is expected to be slight for ISAM but rather more complex for DAM, and 
depends further on any installation-defined changes to the database. 


Effects on System Programmer/Computer Operator 


VSAM option for Intra-TDP; see the Transient Data Section on page 49 for 
new DFHSG parameter with PROGRAM=TDP. 
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FBA option (where currently 2314, 3330, or 3340 is valid) exists in the 
following: 


DFHSG PROGRAM=CSU,....,DEVICE= 
DFHSG PROGRAM=CSU,....,TRDEV= 
DFHSG PROGRAM=DCP,....,DEVICE= 
DFHSG PROGRAM=TRP,....,DEVICE= 
DFHSG PROGRAM=KPP,....,DEVICE= 
DFHTCT TYPE=SDSCI,....,DEVICE= 
DFHDCT TYPE=SDSCI,..-..,DEVICE= 
DFHICT TYPE=ENTRY,....,0DEVICE= 


DFHSG TYPE=-INITIAL,....,DEVICE= 


Job Control statements for all DASD files on FBA devices are affected, 
depending on the requirements of SAM support of FBA. Changes caused by 
CICS/DOS/VS support of FBA are as follows: 


e Intrapartition transient file, DFHNTRA, may be an optional VSE/VSAM 
file. 


e The Restart file, DFHRSD, must be defined as a sequential file (SD 
instead of DA). 


e Device specifications, when executing the Trace, Dump, and Statistics ) 
Utility Programs, will include the name FBA as a valid option where 
2314, 3330, 3340 or 3350 are also valid in the file names (JCL), 
parameter statements, and operator dialogues used by these utilities. 


Messages and Codes 


MNOTES confirm action taken in TDP generation, in the event of 
invalid/incomplete specification, in the form of: 


*INTRA=xxxxxxx INVALID, INTRA=yyyyyyy ASSUMED'; for example: 
‘INTRA=(YES,BSAM) INVALID, INTRA=YES ASSUMED* 


No new treatment will be given to errors during utility execution; the 
name "FBA" is not handled as an error. 


Compatibilities/Incompatibilities 


The name "FBA" will be considered valid in cases indicated in the 
foregoing sections; this will facilitate new specifications of the 
generation parameter. However, users of existing specifications (2314, 
3330, 3340, 3350) may migrate from existing CKD to FBA devices without 
changing these sources, since DOS/VSE SAM will provide this degree of 
device-independence at OPEN. Because of access method constraints, 
definitions of block size or buffer size must be consistent with the 
associated device specification. Thus, 2314, for example, might be 
specified in connection with a block size of 7,294 (or fewer) bytes; if 
7,294 were increased to exploit some FBA capability, then 2314 would be 
replaced by FBA in the statement that specifies it. 


An Intrapartition Data Set created by the DAM implementation of 
Transient Data Program is not usable under the VSAM option of the 
Transient Data Program, nor is a VSAM Interpartition Data Set usable 
under the DAM implementation. 
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The Asynchronous Transaction Program (ATP) executes only with the DAM 
option of Transient Data; VSAM may not be specified when generating a 
TDP, if ATP is to operate with that particular Transient Data Progran. 
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Chapter 7: Backup/Recovery Planning 


There is no general solution to the problem of backup and recovery. 
Each installation is unique in its configuration, applications, 
priorities, and machine room procedures. It is possible, however, to 
Set down a general methodology for recovery planning. 


It iS most important that you develop your own plan, rather than acquire 
a completed plan from another source. There are several reasons for 
this. There are differences in priorities, policies, and practices from 
one installation to another which may be ideal in one environment and 
almost totally useless in another. It is unlikely that any plan could 
be developed that would be so comprehensive that it leads directly to 
each possible course of action in the event of a failure. More likely, 
there will be several points at which decisions must be made on the spot 
regarding the most appropriate course of action. 


Probably the most important product of planning development is not the 
plan itself, but, rather, the insight gained into the particular use of 
DASD, the location of critical data, and the identification and 
evaluation of alternate courses of action to effect the recovery. It 
also becomes apparent where additional education is reguired for 
operations and systems personnel to enable them to make decisions during 
a recovery situation. The purpose of this chapter, then, is not to 
present a plan for recovering from DASD failures; it is to propose a 
methodology by which you can develop your own plan. 


It should be said that fixed block architecture DASD does not materially 
Change the nature of the backup and recovery planning. A plan developed 
for an IBM 3350 or IBM 3344 installation can easily be updated to 
accommodate the 3310 or the 3370. However, the introduction of fixed 
media devices in an installation that has had none previously, does 
change the nature of the backup and recovery process. 


Effective Recovery Action 


Before getting into the planning methodology, let us note the activities 
that are involved in recovery from a DASD failure. There are six steps 
to an effective recovery action: 


e Recognize that a failure has occurred. The first indication that a 
DASD failure has occurred may be error messages coming from the 
operating system or some application program. An alert operator may 
see the message before it is lost, but it is more likely the first 
indication of trouble to come to the operator's attention will be that 
jobs of subsystems are ABENDing, or that phone messages arrive with 
complaints or pleas for help from frustrated users. In these cases, 
the operator's first task will be to determine that the problems he is 
experiencing are the result of an earlier DASD failure, rather than a 
routine programming error or some other unfortunate event. Problen 
determination can be the most difficult part of the whole recovery 
action. 


e Assess the extent of damage to data. Once a failure has been 
recognized, it.is important to determine which systems, subsystems, or 
applications are affected by the failure. This requires a knowledge 
of the data used by each system and application. It is also important 
to determine whether the data is irrevocably lost and must be 
recreated, or whether it is just unavailable for a period of time 
until the device is repaired. At this point, an estimate of the 
repair‘s duration is needed, for this will influence the recovery 
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action to be taken. 


e Determine the type of recovery action to be taken. In general, there 
are several recovery alternatives available, including waiting for the 
device to be repaired, copying or moving critical data to another 
volume, restoring data from a backup copy to an available device, or 
reconstructing the data. A decision must be made to select one of 
these alternatives. 


e Estimate the duration of data outage. Having determined the nature of 
the problem and the type of recovery action to be taken, you are ina 
position to estimate how long the data will be unavailable to users; 
there will most certainly be users and representatives of management 
who will want to know. If the plan is well conceived and well 
executed, a reasonable estimate of outage duration can be made. 


e Initiate the recovery action. The type of recovery action determined 
should now be initiated. 


e Control the situation. This is one of the most important parts of the 
whole plan and representsS an area that is frequently not covered in 
recovery plans. It involves establishing a problem manager; a single 
individual who will be responsible for coordinating the efforts of the 
various groups who are working to solve the problem, and communicating 
with ywsers and management to keep them appraised of current progress. 
It might be desirable to have several problem managers, one for each 
shift. It could be that access to the machine room should be limited 
to those working on the problem, in order to reduce the confusion. 


Developing the Recovery Plan 


When you have a clear idea of the course of action it must follow, you 
can proceed with developing the recovery plan itself. The steps 
involved are as foliows: 


e Prioritize application and system data. The first reaction to many is 
that, with the possible exception of sort work and compiler scratch 
Space, all of the data on direct access devices is critical, and that 
a higher priority or value cannot be placed on one data set or class 
of data sets than on others. There is, however, a reasonably clear 
way to prioritize the data. 


At the top of the priority 1ist is that data which affects multiple 
systems and without which none of the systems can operate. Recovery 
of shared data must be planned for. 


On the second major level is that data which affects only a single 
system and without which the CPU cannot be IPLed. This would include 
the VSE/VSAM Master Catalog and those system libraries which are 
unique to that systen. 


A third major priority group includes that data which affects 
individual applications or groups of applications. Included here are 
data bases, user catalogs, and batch data sets. 


It may be possible to lose access to a data base or portions of a data 
base and still retain the ability to process some application systems 
as transaction types. It can be particularly difficult to try to 
assign priorities to different data bases or collections of batch data 
sets. While it is not absolutely necessary to do so, prioritizing 
this data can be helpful because the priority, or relative value, may 
influence the recovery action to be taken and the amount of resource 
to be applied to the recovery. 
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Finally, it is important to document the location of all critical data 
and to determine which critical data sets are on any volume, so that 
everyone who needs to know can immediately discover the location of 
each critical data set. 


Categorize DASD hardware failures. Each general type of DASD hardware 
failure should be categorized and its consequences noted. 

Head/Drive Assembly (HDA) or media failures will usually require 
reconstruction or restoration of data from some backup source. Drive 
failures will render the data termporarily unaccessible but do not 
threaten integrity of the data. Head-of-string failures affect access 
to multiple drives for the duration of the outage. Control unit and 
channel failures, like head-of-string failures, will affect 
accessibility to multiple devices and volumes. 


Categorize available hardware repair alternatives. The Customer 
Engineer (CE) has several alternative courses of action when 
responding to a drive failure. The normal course - and the one that 
is generally most satisfactory - is to proceed through the diagnostic 
and problem determination process to identify the single field 
replaceable unit (FRU) responsible for the failure and replace the 
failing component. 


In a critical situation the isolation process may be shortened by 
replacing multiple parts within the failing device and rescheduling 
Maintenance time for the final isolation steps. 


The IBM 3370 device is serviceable at the same time that other 3370 
devices on the same string are in use. If the defect in the failing 
unit is not the HDA and repair time is critical, the CE may move the 
HDA to another available drive to give access to its data. 


Categorize the recovery alternatives. A list should be compiled of 
all of the reasonable procedures available to regain access to the 
data. These might include copying or moving data from a drive that is 
experiencing intermittent errors to another volume, restoring data 
from a backup tape to an available spindle, and reconstructing data 
from a previous backup by applying logged transactions or manual 
changes to bring the data up to the level it was at the time of the 
failure. 


Perform a failure impact analysis. This is the heart of the recovery 
planning process. The analysis is performed by taking a combination 
of a possible type of hardware failure (for examples, device, 
head-of-string, or control unit) and a data set, and asking the 
following questions: 


- What are the symptoms or indications of the failure; that is, just 
what will the operator see when the selected failure occurs? 


~ What is the impact of the failure? Will the entire system or just a 
Single application or group of applications be affected? Will they 
be totally disabled or will they run with diminished capability? 


- What configuration alternatives are available that might lessen the 
impact of the outage? For example, string switches can greatly 
reduce the consequences of channel or control unit failures. 


- What data recovery alternatives are available? Is there a backup 
copy of the data that can be restored? Can the data be copied fron 
some other source or must it be reconstructed? If it must be 
reconstructed, what tools are available to accomplish the 
reconstruction? 


- What is the best recovery technique to apply? Having identified in 
the preceding step the alternatives available, now select the one 
that is nost effective. 
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- How long will the recovery action take? When the most appropriate 
recovery actions have been selected, it is possible to make a 
reasonable estimate of how long the recovery will take. 


- What immediate actions will the system operator take? These may Jo 
include running diagnostic programs, notifying individuals 
responsible for the custody of data, notifying IBM Field 
Engineering, etc. 


This set of questions should be applied to each combination of data 
sets (or group of data sets having like attributes) and category of 
hardware failure. Clearly, this phase of the planning process 
involves several different disciplines and groups within the 
Organization (operations, systems programming, and applications 
programming) and should also include participation by IBM Field 
Engineering, Systems Engineering, and marketing people. It is likely 
that, during this phase many queStions will be raised that cannot be 
answered. In the case of some software systems and subsystems, it may 
not be apparent what error to expect and what recovery alternatives 
are offered by different program products. 


As the different error situations are analyzed, it should become clear 
where additional backup procedures are required and the trade offs 
between the critical nature of the data and the resources required to 
produce additional backup copies, duplicate copies, or journaling. 


e Produce operator instructions and documentation. This step involves 
collecting the information gathered in the inpact analysis and 
translating it into a concise set of instructions for operating 
personnel. These instructions will identify the problem determination 
steps to be taken, list persons to be notified, specify documentation 
to be gathered in order to identify the problem more accurately, and 
include any other actions that are appropriate. It may also be 
desirable at this time to produce guidelines for the system data base 
administrator and others who will be involved in the recovery. ) 


e Define educational requirements. It is likely that, during the 
failure impact analysis, some educational requirements will be 
identified. For example, it may have been noted that operators need 
to be able to read and interpret the DASD error messages produced by 
the operating system or application subsystems. At this stage, it is 
appropriate to identify that education which will be required for 
operators, data administrators, systems programmers, and problem 
managers to enable them to swiftly and accurately execute their tasks 
in the recovery. 


e Produce situation management guidelines and procedures. This 1S a 
very important step and is frequently omitted when recovery plans are 
created. This is the time to identify the individual, by name or 
position, who will be responsible for effecting the overall 
coordination of the recovery action. Procedures should be defined to 
ensure that those who should be aware of the problem are notified, 
whether the problem occurs during the first shift on a weekend or a 
weekday, or the third shift on a weekend. Wherever possible, the 
procedure should restrict access to the problem area to those who are 
needed to execute the recovery plan or to repair the equipment. 


e Test the plan. The only way to determine the quality of your planning 
effort is to actually follow the plan to effect a recovery from 
hardware failure. It is possible to Simply wait for a failure to 
occur, observe the success of the recovery attempt, and then evaluate 
the plan. However, if there are any shortcomings in the plan, it 
would be far better to discover them under the more controlled 
conditions of a simulated failure, rather than while in the midst of a 
genuine emergency. It is advisable to schedule several simulated 
failures involving various types of data to initially test the plan, 
then to arrange periodic "fire drills" to ensure that all parties 
involved in the recovery process are familiar with their rules and 
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responsibilities. This is particularly important after personnel 
Changes have been made in key areas of responsibility. 


To go through all.of the steps outlined so far and produce a 
comprehensive recovery plan is not a particularly easy task. It will 
require a significant expenditure of time and effort on the part of a 
number of people. But the benefits derived will justify the time spent. 
Even though the plan itself may not always be executed exactly as 
written, the experience, knowledge, and education that is gained by 
going through this planning process will yield a much better awareness 
of the way data sets are used and the dependence upon certain data sets 
and devices. A better estimate of the duration and severity of outage 
resulting from a DASD device failure will certainly be gained. This, in 
turn, will minimize the element of surprise if a failure reoccurs. 
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Chapter 8: DASD Compatibility 


The IBM 4331 Processor offers a disk compatibility feature to ease 
Migration of files. This feature is called the 2311/2314/2319/3310 
Direct Access Storage Compatibility Feature. 


This feature is a standalone microprogram compatibility feature on the 
4331 which performs the emulation of 231x data sets on the 3310 DASD 
device. The microprogram compatibility feature is loaded at IML time. 
The storage space it requires for buffers and tables is taken away from 
processor storage and is not accessible by user programs. The 
Standalone program, Format Emulated Extent, is required to initialize 
the emulated 231x areas on the 3310. 


Either 2311 or 2314/2319 compatibility (but not both) may be active. 
The device type to be emulated is selected by the operator at IPL time. 


Function 


The compatibility feature accepts the original 231x Channel Command 
Words (CCWs) and produces the same logical results as the 231x formerly 
used. The following access methods are supported: 

e Sequential Access Method (SAM) 

e Index Seguential Access Method (ISAM) 

e Direct Access Method (DAM) 

e Virtual Storage Access Method (VSAM) 


e Physical IOCS (PIOCS) 


Migration 


The disk compatibility feature allows you to stay with the old DOS or 
DOS/VS releases during the migration period and change to DOS/VSE at 
your Own pace because it is used to: 


e Transfer existing System/360/370 DASD datasets to the 3310 DASD device 
without change 


e Allow for coexistence of System/360/370 DASD files and FBA DASD files 
on the same volume 


This mode of operation allows for the conversion of 231x files into FBA 
files on a gradual basis. 


Method of Operation 


The DASD Adapter of the 4331 is only capable of handling FBA files of 
the natively attached 3310 and the 3340 DASD. All emulated 231x I/0 
instructions or CCW commands, therefore, are routed to the Compatibility 
Feature microcode. In addition, at least one emulation buffer must be 
assigned to make the feature operational. 
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The size of the buffer is determined by the track length of the emulated 
disk rounded to a 2K boundary (4K for the 2311; 8K for the 2314). 


Up to eight emulation buffers may be optionally assigned at IPL time by 
manual operation. The processor storage available to the user is 
reduced in accordance with the size and number of the assigned buffers. 


The file mapping algorithm is chosen in such a way that Home Address, 
Record Zero, and the maximum capacity of the data records (without any 
gaps) of the emulated disk are mapped onto as many 512 byte data blocks 
of the native disk as are needed. 


A fixed relationship between emulated disk addresses and native disk 
addresses is established. 


IML/IPL Procedure 


At IML time, the 231x compatibility feature is loaded into processor 
storage. 


At IPL time, you may choose: 


e Emulated device type (2311 or 2314) 
e Address of native device where the emulated space starts 


e Number of emulation buffers 


Mapping of 231x Volumes on the IBM 3310 


Mapping is the method by which 231x volumes are recorded on a 3310. The 
block organization of the 3310 is not changed in any way; instead, each 
231x track is spread over several of its blocks. 


Mapping of 2311 Volumes 


e Each 2311 track (including home address, count, key, and data areas 
but excluding gaps) becomes eight 512 byte blocks on the 3310. 


e 203 cylinders of the 2311 (at 10 tracks per cylinder) build one 
volume. 


e Up to seven 2311 volumes may be mapped on one 3310 spindle. 
e You may initialize subdisks if you do not need the total 2311 space. 


The size of a subdisk is specified by the number of emulated 
cylinders. 


Mapping of 2314 Volumes 
e Each 2314 track (including home address, count, key, and data areas 
but excluding gaps) becomes fifteen 512 byte blocks on the 3310. 


e 203 cylinders of the 2314 (at 20 tracks per cylinder) build one 
volume. 
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e Up to two 2314 volumes may be mapped on one 3310 spindle. 


e You may initialize subdisks if you do not need the total 2314 space. 
The size of a subdisk is specified by the number of emulated 
cylinders. 


Association of Emulated Device Address with Native Device Address 


To identify each 2311 or 2314 volume, an emulated device is associated 
with each group of 3310 blocks that holds the emulated volume. The 3310 
may be attached via the DASD Adapter with channel address 2 or 3. A 
maximum of two 3310 strings at a time may be used for the compatibility 
feature. The standard addressing for the 3310 is "240-243", "250-253", 
"260-263", and "270-273". The compatibility addresses map to the 
address specified at IPL time, and are mapped over the remaining devices 
on that string and the devices on the next string (if attached). 


Addressing an emulated 231x device that was not selected for the 
compatibility feature at IPL time results in condition code 3 (device 
not operational). 


The user specifies the native device address (at IPL time), which 
contains the first emulated pack. For each native device a range of 
eight addresses is reserved for the emulated devices addresses, of which 
two are used for the 2314 and seven for the 2311. 


This means, for example, that when two 2314 are mapped on one 3310, the 
addresses "x90" and "x91" are valid, but "x92" through "x97" are not. 
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The scheme in the chart in Figure 8.01 leads to the following 
association between 3310 device addresses and the emulated device 
addresses for the respective emulated devices. 

To use the figures below: 


e Find the correct table section for the starting FBA device address. 


e From the table section, find the supported compatibility addresses 
(which are based on compatibility device type and to which 3310 


Spindle each address maps). 


Se Ta Sa Ta 
{ Starting |Compatibility Address{ Maps to | 
{|FBA Device |——————_——-_—_-—_—___——_—__|FBA Device| 
{ Address | 2311 | 2314 {| Address | 
| SSS SSS SSS SS SS SS SHS SS SSS SSS SS SS SSS SESE SSSE== | 
| xy 0 { x90—x96 | x90——x91 | xy0 | 
| {| x98—x9E | x98-—-x99 | xy | 
i {| xAO—xA6 | xAO——-xAl | xy2 | 
| {| xA8—xAE | xA8—xA9 {| xy3 | 
{ { xBO—xB6 | xBO-——xB1 | xz0 | 
| | xB8—-xBE | xB8—xB9 | xz1 | 
| {| xCO——xC6 | xCO——xCl | XZ2 | 
{ { xC8——xCE | xC8——xC9 | XZ3 | 
{ === =— = —— = — = = = — = = = = SS = SS = = = = = = SS = SS SS SS SS SS SS ES | 
| xy1 {| x90—-x96 | x90—x91 | xy [ 
| {| x98—x9E | x98—x99 | xy2 | 
[ | xAQ——xA6 { xAO—xA1 | xy3 | 
| {| xA8——-xAE | xA8—xA9 | xz0 | 
( { xBO—xB6 | xBO——-xB1 | XZ1 | 
[ {| xB8—-xBE { xB8—xB9 | XZ2 | 
( { xCO—xC6 {| xCQ—xC1 | XxZ3 | 
| SSS. =. SS SSS SS SS SS LS SS SO SS SS ee SS ee | 
| xy2 | x90—x96 | x90—x91 | xy2 ] 
| {| x98—x9E {| x98—x99 | xy3 | 
{ {| xAO——xA6 | xAO——-xAl | xz0 | 
| {| xA8—xAE {| xA8—-xA9 | Xxz1 | 
( | xBO—-xB6 | xBO-——xB1 | XZ2 | 
| {| xB8—xBE | xB8—xB9 | XZ3 | 
{===== pe en ed | 
{ xy3 { x90—x96 | x90-——x91 | xy3 { 
| {| x98—x9E | x98—x99 | xz0 [ 
{ { xAO—xA6 | xAO—~-xAl | xz | 
[ | xA8—-xAE | xA8—-xA9 | XZ2 { 
{ | xBO—xB6 { xBO——xB1 | Xxz3 | 
| SSH SS Se Se HS SHS HSK SH SSH SSH SS SSS SSS SS SHS SSS SES =S= 
{ Note: x = Channel Number (2 or 3) | 
y = 0 through 7 (string number) { 
\ z= y + 1 (next string number) | 
i SS a ee ee Ee eT | 
e Figure 8.01: 2311/2314 Compatibility Addresses on the 3310 
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Figure 8.01 is used in the three examples following: 


e If you specify (at IPL time via the program load display) the native 


device address "240" for the starting native address for emulation, 
the emulated 2314 devices with the addresses "290" and "291" must have 
been mapped on the native device with the address "240". If during 
Subsequent processing, you refer to the address "2A8" or "2A9", the 
emulator automatically accesses the native device with the address 

“24 g", 


If you specify (at IPL time) the native device address "351" as the 
Starting native address for emulation, the emulated 2314 volumes with 
the addresses "390" and "391" must have been mapped on the device with 
the address "351". If you refer to "3A8", the emulator automatically 
accesses the native device with address "360" if this string is 
attached; otherwise, condition code 3 (device not operational) is 
presented. 


If you specify (at IPL time) the native device address "273" as the 
Starting native address for emulation, the emulated 2314 volumes "290" 
and "291" must have been mapped on native device address "273". In 
this case, a reference to any other emulated 2314 volume results in 
condition code 3 (device not operational). 
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Mapping of Emulated Volumes on Native Device 


The formulas and tables in Figure 8.02 show the mapping of emulated 
devices on a native device. J 
Alternate tracks (cylinder numbers 200-202) are mapped in front of the 

prime cylinders in order to allow for subdisks. The conversion is done 

by the compatibility feature. 


| 


Foe Fe ea 
| 2311 |[2314/2319| 


NOBTRK (No. of blocks per emulated track) 8 15 
No. of emulated alternate cylinders 3 3 
No. of tracks per emulated cylinder 10 20 
NOBCYL (No. of blocks per emulated cylinder) 80 300 
No. Of prime cylinders per emulated pack 200 200 
NOEB (No. of blocks per emulated device) 16240 60900 
No. of emulated packs per native device 7 2 


l { | 
| { ( 
; | ; 
| | 
| | d 
{ { | 
( ( | 
| i { 
i 1426015 | 126015 | 
| 109775 | 65115 |[ 
( d | 
( | i 
( | | 
| | i 
| | | 
| { | 
[ ( | 
l | \ 


Starting PBN for emulated pack No. 1 
(PBN=physical block number) No. 2 
No. 3 93535 
No. 4 77295 
No. 5 61055 
No. 6 44815 
No. 7 28575 
Remainder of FBA space (512 byte blocks) 12336 4216 
a i a 


e Figure 8.02: Formula for Mapping 231x on the 3310 


Note: Emulated cylinders are mapped in the following order: 


e Cylinders 200, 201, 202, 0, 1, ~.. 199 (or number of emulated 
cylinders) 


e The above cylinders are mapped in descending FBA address (See 
figures that follow.) Conversion is handled by the emulation 
microcode. 


To compute the available free space after mapping of 231x emulated 
volumes, use the following formula: 


126015 - (X-1) * NOEB - (3+#Y) *« NOBCYL = ending free block number J 


where xX No. of emulated pack on active device (1 through 7) 


Y = No. of emulated cylinders (not including alternates) 
NOEB = No. of blocks per emulated device 
NOBCYL = No. of blocks per emulated cylinder 


Note: Three alternate cylinders are assigned by the microcode, 
regardless of the number of emulated cylinders. This neans that 
a five cylinder emulated subdisk would use eight emulated 
cylinders. 


Page 66 Fixed Block DASD Installation/Conversion Guide 


Example: Assume you want to define a single 2314 subdisk of 50 
cylinders. The formula for the ending free block would then be: 


126015 - 0 «x 60900 - (3+50) « 300 = 126015 - 0 - 15900 = 110115 
This means that the highest block number available is 110115. If no 


Other 2314 space is to be defined on the same 3310 spindle, blocks 0 
through 110115 would be available for use in native FBA mode. 


Now assume that you wish to define two 2314 subdisk areas: 50 cylinders 


for the space addressed as "298" and 100 cylinders for the space 
addressed as "299" (a maximum of two 2314 areas are supported on each 
3310). The formula for the ending free blocks would then be: 

126015 - O «x 60900 - (3450) «x 300 = 126015 - 0 - 15900 = 110115 


126015 - 1 « 60900 - (3+100) * 300 = 126015 - 60900 - 30900 = 34215 


This means that the area from 65116 (the start of pack 2 from the table 


in Figure 8.02 plus one) through 110115 is available for native FBA 
files. Also, the area from block 0 through 34215 is available for 
native FBA files. Figure 8.03 would represent the 3310. 


Re ee eR ey kT Ta ee Te I ee ee 
| ——+-—> Block 0 
{ Available Native FBA Area { 
| ——+-> Block 34215 
{| —_——____-—_____-—____ | 

Cyl 99 | —+-—> Block 34216 

= 4 Emulated 2314 Device 299 { 

CYL O | i 

CYL 202| | 

CYL 200 —+—> Block 65115 
{-—-——_—_____-—_____ _- | 
{ ——+-—> Block 65116 
| Available Native FBA Area { 
| ——+—> Block 110115 
| -——_—__-__-____--_—_——_ | 

CYL 49 { ——+—> Block 110116 

: { Emulated 2314 Device 298 i 

CYL 0 | | 

CYL 202| | 

CYL 200] ——+—> Block 126015 
a ae aa a a eg rr J 


e Figure 8.03: 2314 Subdisks Mapping on the 3310 
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Assume that full 203 cylinder emulated 2314 packs were to be defined on 
the 3310. Figure 8.04 would represent the 3310: 


—t-> Block 0 
Available Native FBA Area { 
———+—> Block 4215 


Cyl 199 ——+-—> Block 4216 
2 Emulated 2314 Device 299 | 
CYL 0 { 
CYL 202] i 
CYL 200) —+-—> Block 65114 
eR 
Cyl 199] ——+-—> Block 65115 
a | Emulated 2314 Device 298 
CYL O | | 
CYL 202| | 
CYL 200] ——+-> Block 126015 
SS a ee 


e Figure 8.04: 2314 Mapping on the the 3310 


Performance Considerations 


The performance of the 231x compatibility feature is highly dependent 
upon the number of emulation buffers that are assigned at IPL time and 
the type of access to the data. 


For each read operation of an emulated 231x DASD record, a full track of 

emulated data is read into an emulation buffer and the physical record | 
requested is passed to the program. If the data requested is already in J 
an emulation buffer, no FBA read occurs. For this reason, sequential 

processing of emulated 231x can gain a significant performance 

improvement. 


For each write operation of an emulated 231x DASD record, a full track 
of emulated data must be read into an emulation buffer (provided that it 
is not already in a buffer). The emulated track is updated in the 
buffer and is written back to the 3310. 


Note: The specific operation of the emulator does not yield any 
performance improvements when uSing seek Separation or split 
cylinder extents; therefore, they should not be used. ) 
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Chapter 9: IBM Systen/3 3340 Data Import Utility 


The IBM System/3 Data Import Utility (a program product) reads data 
files from an IBM 3348 data module - written by an IBM System/3 Model 12 
or 15 ~ and transfers those files to DOS/VSE SAM or VSE/VSAM files. 
intermediate media for data transport (for example, magnetic tapes) are 
reguired; instead the IBM System/3 Data Import feature available on the 
IBM 4331 Processor is used. 


Any number of files can be converted during one run of the progran. 


set of control statements is required for every file to be converted. 


Files to be converted to VSE/VSAM data sets must have pneen defined 
previously in the VSE/VSAM catalog. Only the data area of the 3348 is 


Supported. Files 
previously copied 


Figure 9.01 shows conversions supported by this utility. 


a SS a er er ee ey 
| S/3 File Type | DOS/VSE Data Set 
{ ———— a a ee a a a { 
{ Sequential | SAM | 
( | { 
| Direct (1) { VSE/VSAM ESDS or RRDS (2) | 
SSS SSS SSS SS S| 
| Indexed | | 
{ | VSE/VSAM KSDS (2) | 
{| Ordered or Unordered { | 
|—— aes 5 ie == —| 
| Indexed { { 
{ 1 VSE/VSAM ESDS (3) | 
{ Unordered { { 


Handled as sequential file. { 
Other VSE/VSAM file types are possible, if 
warranted by record format and application. | 
To get indexed capability, a secondary index { 
must be built by using the BLDINDEX function of | 
VSE/VSAM. 


ee | 


e Figure 9.01: S/3 Data Import Utility Conversions 


All SAM record formats are supported. Because of fixed length data 
format on IBM System/3 it is advisable, however, to convert to fixed 
blocked format. 


No 


One 


in one of the IBM 5444 simulation areas must nave been 
to the data area by the IBM Systen/3 $SCOPY Utility. 


Multiversion input files must be distinguished by either different DATE 
parameters or different LOCATION parameters in the FILE control 
Since multiversion files are not supported by DOS/VSE data 
management, the target files must be distinguished by different 
file-ids. If more than one version of a multiversion file is converted 


statements. 


in the same run, 


Input files may be spread over muitiple volumes (up to 40). Indexed 
files must be mounted in proper sequence. 


Input files must have been created with standard IBM System/3 data 


Management. 


Their record size must not be larger than 32,760 bytes. 


the DLBL file name parameters must also be different. 


Chapter 9: IBM Systen/3 3340 Data Import Utility Page 69 


Operational Characteristics 


Job Control J 


The IBM 3340 attached in System/3 Data Import Mode must be assigned to 
SYSOO04. No other JCL statements are required to further define input. 


For the output files created by the import utility, DLBL and EXTENT 
statements are required for any single file, consistent with the access 
method selected for output. If multiversion files are to be converted, 
different versions of the same file must have different file-ids in 
DOS/VSE. File names can be freely chosen but no two file names may be 
the same within the same run of the progran. 


The default DASD output device is SYS007, but this device number can be 
overridden by the EXTENT statement. This program is called by: 


// EXEC S3DATA,SIZE=AUTO 


The size parameter iS required because the program uses VSE/VSAM during 


execution. ; 


Utility Control Statements 


Two control statements are required per System/3 file to be converted: 
FILE and OUTPUT. They must appear in that order. The use of 
continuation statements is allowed. The syntax of both statements 
follows the syntax rules of IBM Systemy3 OCL Statements. (See IBM 
Systen/3 Model 15, System Control Programming, Reference Manual, 
GC21-5077) . 


The FILE control statement iS syntactically identical with the FILE 
control statement of IBM System/3 for disk (single or multivolume file 
version). 


The table in Figure 9.02 shows the required, used, and ignored 
parameters of the FILE statement. 


Dg eS po ee ry Ee er ee Ce eS Ee Pe ae ee ogee ee 
{ Required { Used { Ignored i 
| = SSS = = = == SS SS == = = = = SS SS ES SS SS ES SS SS SS SS SS SS SS SE SS SSS Se = { 
| NAME { LABEL { UNIT | 
{ PACK { {| RECORDS | 
{ DATE (1) 4 { TRACKS { 
| LOCATION (1) 1 {| RETAIN { 
| i { HIKEY | 


| 

{ (1) DATE or LOCATION required for multiversion | 
( files. If used for single version files, | 
{ the parameters are checked for correctness. | 
wt eer Se ea ani me lil etl at oa = 


e Figure 9.02: S/3 FILE Statement Parameters 


The OUTP control statement defines the output file of the conversion of 
a System/3 file. It must immediately follow the FILE control statement 
and must be present even if none of its parameters are specified. 
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SYSGEN 


No special PUB type is required for the 3340 that contains an 

IBM System/3 format data module. DVCTYP=3340 or DVCTYP=3340R should be 
used. When the System/3 mode is not used, the DYCDN command should be 
issued by the operator to avoid a generic assignment for this device. 


Hardware Required/Supported 


The 4331 Processor with the optional System/3 Data Import feature is 
reguired. 


Output device can be IBM 3340 or 3310 (native or in 2314 emulation 
mode). SYSLST and SYSLOG must be assigned in the partition in which the 
program is to run. 


Software Required 


DOS/VSE with VSE/Advanced Functions is required to run the program. In 
addition, VSE/VSAM must be installed on the system. 


When a severe error has been detected, file conversion processing on the 
file to be converted is terminated. If the output file was already 
OPENed it will be CLOSEd. The program proceeds with reading control 
statements for the next file, if any. 


Examples of Jobstreams 


Assume that the three IBM System/3 files in Fagure 9.03 have to be 
converted to DOS/VSE files: 


{ Name {| File 1 | File 2 j File 3 | 
| = SSS > = SS SS SS SO eS ee ee SS ee ee a ee ee ee SS eS SS eS eS eS ee eee ee ee ee a ee eee ee ee Se ee eee ee ee { 
i IBM S/3 Pack(s} { VOLOO1 | VOLOQ02 { VOLOO1 { 
| | { | VOLO02 | 
( { { { (Multivolume | 
| ( | { file) { 
{ IBM S/3 Organization| SEQ i SEQ | Indexed | 
{| Multiversion | No | Yes { No | 
\ | | (2nd vers) | { 
| Target Organization |{ SAM | VSE/SVSAM | VSE/VSAM | 
{| Record Length {| 64 { 96 { 128 { 

a 


* Figure 9.03: S/3 Conversion Example 
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Figure 9.04 1S a typical job for defining the new VSE/VSAM files. 


// JOB DEFINE 


// D~LBL IJSYSCT, *AMASTCAT*,, VSAM (1) 
// EXTENT SYSCAT,CATVOL 
// DLBL IJSYSUC,*FBA.USER.CAT*,, VSAM (1) 


// EXTENT SYS001,VSAMO1 
// ASSGN SYS001, FBA, VOL=VSAMO1, SHR 
/ EXEC IDCAMS,SIZE=AUTO 
DEFINE CLUSTER- 
(NAME (FILE2.OLD)- (2) 
CISZ (1024) - 
NONINDEXED- 
RECORDS (2000) - 
RECSZ (96 96)- 
VOL (VSAMO1 VSAMO2) ) (3) 
DEFINE CLUSTER- 
(NAME (FILE2.NEW) - 
MODEL (FILE2.OLD)) (4) 
DEFINE CLUSTER- 
(NAME (FILE3) - 
CISZ(1024) - 
FSPC(20 30)- 


IMBED- 

KEYRANGES ((A M) (N Z))- (5) 
KEYS (10 0)- 

ORDERED- (6) 


RECORDS (1000 200)- 
RECSZ (128 128) - 
VOL (VSAMO1 VSAMO2))- 
INDEX (CISZ (512) ) 

/* 

J/& 


Notes: ) 

1- Only DLBL/EXTENT for catalog is required at DEFINE time, if files are 
suballocated. 

2- Name of FILE2 is extended to distinguish it from the file version 
that ais by name only in DOS/VSE. 

3- Even though the original files were not nultivolume, two possible 
target volumes have been chosen for more flexibility. 

4- Since characteristics between multiversion files are Similar, a model 
parameter can be used to shorten parameter list. 

5- In Access Method Services, low keys are automatically extended with 
binary zeros and high keys with binary ones on the right end. 

6- ORDERED forces the first key range on the first volume (VSAM0O1) and 
the second key range on the second volume (VSAMO2). 


e Figure 9.04: S/3 Data Import Utility VSE/VSAM Define Example 
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Figure 9.05 shows a typical job to convert the files defined in Figure 
9.04 frot- IBM System/3 files. 


// JOB CONVERT 

// ASSGN SYS007,DISK, VOL=VSAM01,SHR 

// ASSGN SYSO008, DISK, VOL=VSAM02, SHR 

// DLBL IJSYSCT, "AMASTCAT',, VSAM 

// EXTENT SYSCAT,CATVOL 

// DLBL IJSYSUC,*FBA.USER.CAT',, VSAM 

// EXTENT SYSO007,VSAMO1 

// DLBL FILE21,'FILE2.OLD',, VSAM (1) 
// EXTENT SYSO007,VSAMO1 

// EXTENT SYSO08,VSAMO2 

// DLBL FILE22,'FILE2.NEW',,VSAM (1) 
// EXTENT SYSO07,VSAMO1 

// EXTENT SYS008,VSAM02 

// DLBL FILE3, 'FILE3',,VSAM 

// EXTENT SYS007,VSAMO1 

// EXTENT SYS008,,VSAMO2 

// ASSGN SYS009, FBA, VOL=SAM002, SHR (2) 
// DLBL FILE1, ‘CONVRTED.SAM.FILE',,SD 

// EXTENT SYS009,SAM002,,, 2000, 140 


// ASSGN SYSO04,X'160! (3) 
// EXEC S3DATA,SIZE=AUTO 

// FILE NAME-FILE1,UNIT-D1, (4) 
I / PACK-VOL00 1, RECORDS- 1000 

// OUTP AM-SAM,BLKSIZE-960 (5) 
// FILE NAME-FILE2,UNIT-D2, 

// PACK-VOL002, DATE-04/02/77 (6) 
// OUTP DLBL-FILE21 (7) 
// FILE NAME-FILE2,UNIT-D2, 

J/ PACK-VOL002, DATE-04/16/77 (6) 


// OUTP DLBL-FILE22 

// FILE NAME-FILE3,UNIT-'D1,D2', 

J/ PACK-'VOL001, VOLO02', 

// TRACKS-'13,13', 

// HIKEY-*MUTZELMANN, ZZZZZZZ2Z22° 

J/ OUTP (8) 


Notes: 


1- File names (and fileids) for multiversion files must differ since 
both versions of FILE2 are converted in the same run. 

2- Start job control for SAM file. 

3- Only ASSGN is required to define input device, 

4- UNIT parameter is ignored on DOS/VSE. 

5- Defaults applied are DLBL-FILE1 (from FILE) and RECFM-FB. 

6- DATE parameter indicates version of file. 

7- DLBL parameter is required since file name in DLBL statement is 
different from IBM System/3 file name (see note 1). 

8- Defaults applied are DLBL-FILE3 (from FILE) and VSE/VSAM. 


e Figure 9.05: S/3 Data Import Utility Conversion Example 
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The IBM 3310 


Chapter 10: DASD Hardware Planning 


Figure 10.01 provides hardware planning information needed when 
installing the 3310. 


Attachments: 


Power: 


Space: 


Heat Output: 


Operating Range: 


e Figure 10.01: 


The IBM 3370 


Figure 10.02 provides hardware 


IBM 


4331 via the DASD Adapter. 


-15 KVA. 
-23 KVA. 
-08 KVA. 
-16 KVA. 


Width: 24 inches 
Depth: 32 inches 
Height: 40 inches 


10°- 
500- 


3310 


installing the 3370. 


Attachment: 


Power: 


Space: 


Heat Output: 


Operating Range: 


e Figure 10.02: 


1030 BTU per 
1975 BTU per 
940 BTU per 
1880 BTU per 


40.6° C. 


(609 mm). 
(813 mm). 
(1000 mm). 


hour. 
hour. 
hour. 
hour. 


Planning Information 


planning information needed when 


IBM 4331 via the DASD Adapter and 4341 via the 3880 


Control 


Width: 
Width: 
Depth: 
Height: 


A-1 
B- 1 


16°- 
60°- 


-9 KVA. 
~-5 KVA. 


30.5 inches (770 mm) - A-1. 
21.0 inches (542 mm) - B-1. 
32.0 inches (814 mn). 
40.0 inches (1000 mm). 


3080 BTU per hour. 
1710 BTU per hour. 


32° C. 
90° F. 


3370 Planning Information 
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Unit on the Block Multiplexor Channel. 


Planning Page 
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Chapter 11: Improving Program Performance 


Program performance considerations for files on FBA DASD are much the 
Same as those for files on CKD DASD. Generally, the same considerations 
for block size or blocking factor on CKD DASD apply to Control Interval 
size. 


Seguentially Processed Data 


If the data 1s to be processed sequentially, such as a SAM data set or a 
Entry Sequenced Data Set (ESDS) in VSE/VSAM, then the CI size should be 
large. This allows the IOCS module to bring in large amounts of data 
with one physical I/O operation and then pass the various logical 
records to the program via storage to storage transfers. Of course, the 
larger CI sizes will require a larger GETVIS space and will, therefore, 
increase the working set of the program. In this case you are trading 
the guaranteed requirement for I/O operations with small CI sizes for 
the possibility of I/O operations via paging. 


Randomly Processed Data 


If the data is to be processed randomly,such as a Relative Record Data 
Set (RRDS) or Key Seguenced Data Set (KSDS) in VSE/VSAM, then the CI 
size should be the smallest that will accomodate the logical block. 

This will allow the IOCS modules to bring in the smallest amount of data 
when only the single logical block is desired. 


Both Random and Sequential 


When the access to a file is both random and sequential, a happy mediun 
must be picked. Large CI sizes during random processing are costly in 
the sense of storage used, working set, and overhead for the I/O. Small 
CI sizes during sequential processing are costly in the sense of more 
physical I/O operations required to process the file. You must choose a 
CI size that will provide a reasonable amount of logical records without 
having high data transfer times for the I/O operation. 


Using the IBM 3340 on the DASD Adapter 


The 3340, when attached to the DASD adapter of the 4331, does not 
operate as a normal CKD DASD device. Each track of the 3340 must be 
read into processor storage for a read operation. For a write 
operation, the track must be read into storage and then rewritten. 


RPS should not be specified for the 3340 devices attached to the DASD 
adapter on the 4331. The operation of the adapter does not yield 
improved performance of the 3340, whereas the RPS overhead in the I/0 
Supervisor is still executed. 
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Chapter 12: Migration Checklist 


This chapter is a summary of the procedures to convert to the FBA DASD 
devices on the IBM 4300 Processors. 


Organize Your Department for the Conversion 


e Establish objectives 
e Appoint conversion coordinator 
e Set up review procedures, such as: 


- Periodic system reviews within department 
- Checkpoint meetings with IBM personnel 


e Order a new library of hardware and software publications 


e Determine the manpower requirements for conversion and choose 
personnel 


Establish Education Plan 


e Review IBM curriculum for such topics as: 
- System generation 
- Job Control Language 
- Operating procedures 
- Languages 
- Data management 
- Supervisor and I/O macros 
~ Sort/Merge 
- System utilities 


e Schedule classes 


Develop Detailed Conversion Plan 


e Establish an approach to program and file conversion 

e Develop a plan for parallel testing to minimize production slowdown 
e Assign tasks to personnel 

e Establish program testing standards 


e Take inventory of programs and files and state interdependencies 
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Review Data Center Facilities 
e Check availability of programming facilities well in advance, 
especially: 


- Supervisor requirements 
- Sort/Merge and utilities availability 


e Check hardware configuration 

e Check device characteristics, such as: 
- Tape densities 
- DASD types 
- Model numbers 


e Verify device addresses and system main storage size 


e Determine whether alternate solutions or device substitutions are 
reguired 


e Determine backup procedures 


e Investigate the number and location of test sites you require, for 
example: 


- Find one location for dumping CKD files to tape. 

- Schedule time at data center. 

- Inquire about availability of scratch tapes for backup of FBA 
volumes at the end of each test session. 


Contact IBM Services ) 


e FE hardware specialist 
e FE software specialist 
e Systems Engineers 


e Sales personnel 


Take Inventory of Tape Library 


e Check whether or not you have enough tapes 
e Order more, if necessary 


e Check delivery schedules 
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Implement Conversion Plan 


e Convert programs, if necessary 
e Convert existing sorts and utilities 
e Convert files 


« Investigate the possibility of changing record or block sizes to take 
advantage of new FBA DASD 


e Check I/O area requirements 
e Determine data set placement on each volume 
e Review file organization techniques 


e Standardize terminology (label procedures, file names, etc.) 


Review Status of Equipment on Order 


e Check for correctness and completeness 


e Confirm delivery schedule 


Review Status of Programming Systen 


e Order DOS/VSE release and check delivery schedule 
e Order program products 


e Order optional material (for example, source listings of components) 
if program logic descriptions are needed 


Lay Out Physical Plan with IBM 


e Check site and schedule improvements, if necessary, fors 


- Floors 

- Air conditioning 

- Electrical power 

- Cable lengths 

- Lighting 

- FE service clearance 


e Review reguirements for parallel testing and concurrent operations 
e Check physical requirements for delivery, such as: 


- Door height and width 

- Corridor width 

~- Elevator capacity 

- Rigging requirements 

- Tape storage cabinets 

- Tape library requirements 
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Plan for System Generation 


e Hold review with staff J 
e Hold review with IBM Systems Engineers and Customer Engineers 

e Determine supervisor parameters and size 

e Begin planning for future expansion 

e Prepare system generation parameters 

e Determine standard assignments and labels 

e Apply PTFs, if necessary 

e Generate systen 

e Test system with sample programs or with samples of your own programs 


e Generate system again, if necessary 
Complete Conversion to New Systen 
e Have all programs running on the new system and modify the JCL for 


your configuration 


e Complete file conversion 


e Run parallel tests and verify results , 
e Balance the results with control procedures - 


e Run new work on the new system 
Release Old Systen 


Hold Periodic Reviews 


e Check system performance 2 
e Determine where incremental improvements can be made 


e Determine where performance and efficiency can be improved 


Plan Major Redesigns and Expansion 
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Appendix A: SAM DTF Parameters 


Processing Considerations 


Since the unit of data transfer for FBA devices is a CI instead of a 
physical block employed with CKD devices, error notification and 
recovery must be viewed differently. With CKD devices, error detection 
and notification was done on the basis of a physical block. With FBA 
devices, the error detection and notification will be done on the basis 
of a Control Interval. Use of the SKIP, IGNORE or RETRY options with 
the ERET macro or with the ERROPT parameter will be considered as 
referring to the CI in error. 


User-Written Error Exits 


User-written error exits (ERROPT=xxxxxxxx and WLREKR=xxxxxxxx) that are 
sensitive to data format may require modification to correctly process 
the CI, instead of the physical block, in error. No LIOCS imperative 
macro’ other than ERET can be issued to the logic modules from a written 
error routine for the file that encountered the error. 


For spanned records the logic modules will skip or ignore CIs until a 
valid first segment of a record is accessed; whereas, with CKD devices 
they bypass physical blocks until a valid first segment is found. 
Therefore, even though the logical action is the same for CKD and FBA 
devices, different records may result from the search for the beginning 
of next record. Any dependence of user-written error routines on the 
use of physical device addressing and the mapping of consecutive iogical 
blocks to consecutive physical device addresses will require evaluation 
to determine the necessity for modifications. 


Since blocking within a CI buffer is done by the SSR (SAM Service 
Routine), there are times when error detection iS not synchronized with 
the user's current request. For example, output errors may be detected 
during update processing of a GET. This situation arises with current 
CKD support in certain cases. 


Errors for non-update data files are also affected by blocking within 
the CI buffer. Errors are not detected on output until the user has PUT 
subsequent records. 


When the user provides two IOAREAS with a DTF (input or output without 
update), an overlapping I/O with processing of the next logical block 
results. During utilization of I/O overlap there are times when error 
detection is not sychronized with the user's request. 


Error status indicators are maintained in the CCB by the logic nodules 
and the SSR. The CCB will not be maintained by the supervisor since the 
logic modules and SSR use an I/O Request Block (IORB) which does not 
reside at the beginning of the DTF, in order to take performance 
advantage of a user-specified fix list. This means that problen 
programs must not depend on the CCB being maintained synchronously with 
actual I/O. Once error status indicators are copied to the CCB from the 
IORB, they will remain in the CCB until a subsequent CI I/O operation 
has been completed. If an input-error occurs, the residual count in the 
CCB will be set to the CI size, indicating that no data was transferred. 
If the user's response to this error is IGNORE, useful data will not he 
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provided because the contents of the work area or I/O area are 

unreliable. Other fields of the DTF that normally contain information 

unique to CKD devices will contain invalid information with the 

exception of the following: ; 


e Filename.S will be maintained with a physical FBA device address 
denoting the current position in the file analogous to CKD support. 
The value in filename.S has zeros in the first two bytes - a physical 
block number of the first FBA block used to contain the current CI. 
The physical block number is relative to the beginning of the device. 


e The upper extent limit will be maintained in the DTF. This value is 
in terms of physical block number in place of CCHH, as is used for 
filename.S. 


Because of the requirement of certain applications, such as logging, 
that the physical output be triggered by the transfer of a logical block 
instead of the filling of a CI, a way is provided (via the DTF) for the 
user to force the logic modules to request that the physical output be 
done for each logical block, whether or not the CI buffer is full. This 
will result in the complete CI being written each time a logical block 
is transferred to the CI as a result of a formatting write request; see 
the PWRITE parameter of the DTFSD Macro. 


As each CI is written for a formatting output request (PUT or WRITE SQ) 
a software end-of-file (SEOF) is written in the CI following the data 
CI. Note that in work file processing WRITE SQ causes the insertion of 
this file delimiter where, in CKD procesSing, it erased one track of the 
file. If such a file is later read sequentially, it will be terminated 
at the SEOF. 


ERREXT Changes 


Since ERREXT=YES is forced when accessing SAM files on FBA DASD, 
register one contains the address of a two-part parameter list. fThis 
list contains a four byte DTFSD address and a four byte address of the 
Control Interval in error. The unit of data transfer is a Control 
Interval instead of a physical block. 


Declarative Macros 


DTFSD Changes 


e CONTROL=YES - This operand may be specified or left out. The CNTRL 
Macro will always be ignored as there is no seek in FBA. 


e ERREXT=YES is assumed. This means that user error routines can use 
the ERET macro to return to LIOCS and, on entry to user error 
routines, register 1 points to a two-part parameter list containing a 
four byte address of the DTFSD followed by the four byte address of 
the Control Interval in error. Assumption of ERREXT=YES is necessary 
because there is no indication in the DTF of whether the user's error 
routine expectsS a one-part parameter list or a two-part parameter 
list. The FBA superset module will handle the two-part parameter list 
just as the RPS superset module does. 


e ERROPT=IGNORE - The error that will be ignored iS an error in reading 
or writing a Control Interval. 
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ERROPT=SKIP - All records in logical blocks in the Control Interval in 
error will be skipped. The first record in the next error-free 
Control Interval will be the next record returned to the user. 


ERROPT=xxxxxxxx may be used to specify a user-error handling routine. 
The use of ERET=(IGNORE or SKIP or RETRY) options will result in 
actions Similar to ERROPT=SKIP and ERROPT=IGNORE in that the Control 
Interval in error is the target for the error handling instead of the 
logical block. No IOCS imperative macro other than ERET can be issued 
to the logic modules from a user-written error routine for the file 
that encountered the error. 


WLRERR=xxxxxxxx - This routine is no longer calied for physical 
worong-length errors since physical I/O iS now concerned with Control 
Intervals. It will, however, be called for "logical" wrong-length 
errors detected while retrieving a logical block from within a control 
interval. The CCB information (residual count and the CSW status flag 
for incorrect iength) will be set up by the logic module when the 
error is detected. No LIOCS imperative macro other than ERET can be 
issued to the logic modules from a uSer-written error routine for the 
file that encountered the error. 


BLKSIZE=nnnnn - This parameter is no longer used to determine physical 
block size. It will, however, be used to determine the "logical" 
block size and Control Interval size. Thus, it is still a required 
parameter, even if IOAREA1 iS omitted. BLKSIZE will be restricted to 
32,761 bytes, 7 bytes less than the maximum CISIZE. 


MODNAME=xxxxxxxx - ThiS parameter will be ignored by FBA OPEN if 
coded. It will also result in an MNOTE with the DTFSD macro if coded 
in conjunction with DEVICE=FBA. 


RDONLY=YES - This parameter is ignored. All FBA logic modules are 
coded as reentrant (also read-only) modules. This allows a single 
copy of the logic module to serve all users of that logic module in 
the system. These modules do not depend on a save area being provided 
by the problem program at the address in register 13 but depend on a 
Save area per DTF in the DTF extension provided by OPEN. This means 
that issuing LIOCS macros other than ERET in user-written error 
routines is not supported. 


HOLD=YES - Use of this parameter provides the write integrity 
protection function as it does for CKD devices, except that the unit 
held is a Control Interval instead of a track. 


DEVICE=FBA - This parameter iS optional for files on FBA devices. 
Coding this parameter will cause an expanded DTF to be generated to 
contain an optional CISIZE. Coding this new parameter will also 
avoid the generation of a External Address Constant (VCON) for a logic 
module and will allow the specification of a block of any size up to 
32,761 bytes. The logic module to be used resides in the SVA and its 
address supplied to the DIF at OPEN time. Specifying DEVICE=FBA will 
force MODNAME to be ignored. 


CISIZE=nnnnn - onnnn is the CISIZE and may be as large as 32,768 
bytes. If DEVICE=FBA is specified and CISIZE is not, zeros will be 
generated in CISIZE field of DTFSD. The CISIZE must be a muitiple of 
the FBA block size and, further, must be a multiple of 2K if it is to 
be greater than 8K. This will not be checked by the macro generation 
but is checked at at OPEN time when the CISIZE is not being overridden 
by a CISIZE parameter on the DLBL statement. 


Note: If the CISIZE is coded in the DTF and the logical block size is 
increased to be larger than the CISIZE, an OPEN failure will 
OccuU_L. 


If DTFSD is opened for output and the CISIZE is overridden by a 
CISIZE specification on the DLBL statement, the CISIZE will be 
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moved to the CISIZE field in DTFSD. 


If DTFSD is opened for input, and DEVICE=FBA is either 
specified or defaulted to in the DTF, the CISIZE found in the 
Format-1 label will be moved to the CISIZE field in the DTF. 


e WORKA=YES - If this parameter is specified, logical records will be 
moved directly to or from the work area without uSing any IOAREAs. 
If IOAREAS are also specified, it is ignored. This applies to ail 
input or output files. 


e IOREG=(r) - The IOREG register will now point into the CI buffer if 
no IOAREA is used. See IOAREA1 below. 


e IOAREA1l=xxxxxxxx - This parameter is no longer always required. It 
is not needed and will be ignored if specified if WORKA=YES is 
specified. This is true for any input or output file. If IOREG is 
Specified for any input file or for an output file with fixed-length 
records without truncation, IOAREA? is not required. If IOAREA1 is 
not specified and IOREG is specified, the I/90 module will point 
IOREG directly to data in the CI buffer. if IOAREAS are specified, 
logical blocks will be moved to and from the IOAKEAsS, and IOREG will 
point into the IOAREA. I0OAREA1 is still required for all other 


output files. 
J 
e IOAREA2=xxxxxxxx - This parameter will be ignored if IOAREA1 is not 
Specified. 


e PWRITE=YES - This is a new parameter applicable to output files and 
work files. This operand is specified if the formatting of cutput 
Operations (PUT for data files and WRITE SQ for work files) is to 
cause an actual physical write operation for each logical block. If 
this operand is not specified, the physical write will only occur 
when the CI buffer is full. Because the complete Control Interval 
is written each time a logical block is placed into the Control 
Interval, performance may be degraded. «dD 


SDMODXx 


The logic modules are assembied and lLinkedited before system 

distribution. They will be loaded into the SVA at IPL time. A 

determination will be made at OPEN time about which one to use and it 

will be connected to the DTF. Because of this, problem programs no 

longer need to use -SDMODxx to produce a logic module. A considerable 

Saving of space in the Relocatable Library can be realized. Since no » 
IOCS moduie is linkedited with your programs when DEVICE=FBA is 

specified, a considerable amount of Core-Image Library space can be 

Saved. 


DTFPH Changes 


e DEVICE=FBA - Specifying this parameter on DTFPH causes the DTF 
device type code for FBA devices to be generated in the DTF. This 
parameter is mandatory for DTFPH on FBA devices. [t also causes 
DTFPH to generate an expanded DTF to contain an optional CISIZE. 


e CISIZE=nnnon - nnnnn is the CISIZE in bytes and may be as great as 
32,768. If this parameter is specified, DEVICE=FBA will be assumed. 
If DEVICE=FBA is specified and CISIZE is not specified, zero will be 
generated by the DTFPH macre in the CISIZE field. The CISIZE must % 
be a multiple of the FBA block size and, further, must be a multiple 
of 2K if it is to be greater than 8K. This will not be checked by 
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the macro generation but is checked at at OPEN time when the CISIZE 
is not being overridden by a CISIZE parameter on the DLBL statement. 


Note: This parameter is supported whenever a file is created using 

DTFPH for later processing with DTFSD. If no CISIZE is 
specified at file creation time, the file may not be 
processed by DITFSD. It will be assumed by SD processing that 
the file is in CI format if a CISIZE is specified. 


e OPEN will take the following actions: 


e If DTFPH is opened for output and a CISIZE is specified on the DLBL 
statement, this CISIZE will be moved to the CISIZE field in DTFPH. 


e If DTFPH is opened for input, the CISIZE with which the file was 
created with will be moved to the CISIZE filed in DTFPH from the 
Format-1 label. 


e The CISIZE will be checked to be sure it is a multiple of a FBA 
block size, and is a valid VSAM CI size. 


Note: For MOUNTED=SINGLE, the "codes" parameter of the DLBL statement 
Should be "SD". For MOUNTED=ALL, the "codes" parameter should be 
MDA", 


DTFDI Changes 


e FBA=YES - Specifying this parameter on DTFDI causes DTFDI to generate 
an expanded DTF to contain an optional CISIZE. 


e CISIZE=nnnnn - nnonnn is the CISIZE in bytes and may be as large as 
32,768. If DEVICE=FBA is specified and CISIZE is not, a zero CISIZE 
will be generated by the DTF macro. The CISIZE must be a multiple of 
512 and, further, must be a multiple of 2K if it is to be greater than 
8K. This will not be checked by the macro generation but will be 
checked at OPEN time when the CISIZE is not being overridden by a 
CISIZE parameter on the DLBL statement. 


If DTFDI is opened for output and the CISIZE is overridden by a CISIZE 
specification on the DLBL statement, the CISIZE will be moved to the 
CISIZE field in DTFDI. 


If DTFDI is opened for input and DEVICE=FBA or CISIZE=nnn is specified 


in the DTF, the CISIZE found in the Format-1 label will be moved to the 
CISIZE field in DTFDI. 


DIMOD Changes 


e A functional superset logic module is assembled and linkedited before 
system distribution. It will be loaded into the SVA at IPL time and 
connected to the DTF at OPEN time. 
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Imperative Macros 


General Information J 


Interfaces that are maintained without change are not discussed (for 
example, POINTS). 


OPEN Changes 


With DASD Output, only Type 1 extents are valid. Split cylinder extents 
are not valid on FBA devices because the addressing scheme does not use 
cylinders. 


e At least one Control Interval (the first) on the first extent of each 
volume of a file will be reserved for user labels when they are 
specified in the DTF. 


Note: A programming change is necessary to programs that read and 
write their own user labels. ) 


e After processing the last extent of an output file, the operator will 
be given the option of entering another extent and number of FBA 
blocks. 

e OPEN for output will determine Control Interval size as follows: 


e If CISIZE has been specified on the DLBL statement, the CI size will 
be taken from there. 


e If CISIZE was specified in the DTF, the CI size will be taken from 
there. 


e For SYSLNK open, the CI size will be 1K. 


e If (BLKSIZE+7) is less than or equal to 8K, choose the smallest 
integral number of FBA blocks that will contain the (BLKSIZE+7). 
(If two IOAREAS were specified, the BLKSIZE will be doubled before 
making the calculation). 


e If (BLKSIZE+7) is greater than 8K, round up to a 2K integral. (If 
two IOAREAS were specified, the BLKSIZE will be doubled before 
making the calculation unless doing so would cause a CISIZE greater 
than 32K to appear). 


e The CISIZE will be stored in the Format-1 label at file creation 
time and retrieved directly from there when opening an input file. 


e From the partition GETVIS area, OPEN will GETVIS a DTF extension, a 
work area for the logic modules and SSR, and an area large enough to 
read in one Control Interval of the size determined above for all 
files except system files. For system files, only the DTF extension 
and a work area for the SSR and logic module is GETVISed. 


e Additionally, OPEN will GETVIS an area in the partition large enough 
to use for its Own work space. This area will be FREEVISed before 
exiting OPEN. 
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GET Macro 


Because of the Control Interval concept of managing data records on FBA 
devices, a GET does not necessarily result in a physical read in all of 
the same cases as in sequential disk processing for Count-Key-Data 
devices. 


PUT Macro 


PUT does not necessarily result in a physical write in all of the same 
cases aS in Sequential disk processing for Count-Key-Data devices. For 
applications that require physical writes for each logical block, the 
force write parameter (PWRITE=YES) on the DTF must be used. 


CNTRL Macro 


The CNTRL macro is treated as a NOP because there is no seek on FBA 
devices. 


ERET Macro 


All options on this macro refer to Control Intervals only. 


TRUNC Macro 


The TRUNC macro causes IOCS to discontinue the addition of logical 
records to the current logical block. It will not necessarily result in 
a physical write to the FBA device unless the force write parameter 
(PWRITE=YES) of the DIF is specified. 


RELSE Macro 


The RELSE macro discontinues deblocking of the current logical block. 
It will not necessarily result in a physical read from the FBA device. 


READ Macro 


READ results in the moving of a logical record to the input area. 


Because of the Control Interval concept of managing data records on FBA 
devices, a READ will not necessarily result in a physical read in all of 
the same cases as in sequential disk processing for Count-Key-Data 
devices. 
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WRITE Macro 


the CI buffer. The record length will come from either the length 
parameter on the WRITE macro or the BLKSIZE parameter in the DTF. 
Physical writing to the device does not necessarily occur for each WRITE 
macro unless the force write parameter (PWRITE=YES) of the DTF is 
specified. 


WRITE results in transferring the logical record from the output area to ) 


CHECK Macro 


The CHECK is still required but will sometimes provide an immediate 
return (when IOCS is providing an extra level of buffering and only a 
move is done). The CHECK macro must be issued following each READ or 
WRITE request; if it is not, the results will be unpredictable. 


NOTE Macro 


The NOTE macro returns the following information: J 


Register 0 will contain the size of the space that would be available in 
the CI less three, if the NOTEd record were the last record in the CI. 
The NOTEd record will, in fact, be the last record in the CI whenever 
the NOTE follows a WRITE SQ. The value returned is the length of 
largest logical block (record) that can be guaranteed to fit in the CI 
following the NOTEd logical block (record). A logical block (record) 
three bytes longer than the returned value will fit in the CI, provided 
it is of the same length as the NOTEd record and the record preceding 
the NOTEd record in the same CI. If the NOTE was preceded by a POINTR 
or POINTW macro, the register 0 passback will be the value provided in 
the fifth and sixth bytes of the address operand of the POINT macro. 


Register 1 contains an address relative to the beginning of the file. 
The first three bytes contain the relative CI number of the current CI 
within the file (with origin 0). The fourth byte contains a relative 
record number of the logical block within the current CI (with origin 
one) . 


The format of the NOTE ID passed in register 1 imposes the following 
restrictions on work files: 


e The size of a work file is limited to the number of CIs that may be 
expressed ina three byte number. If you wish to further enlarge your 
file after having used 16,777,216 CIs, you must use larger CIs. 


e No more than 255 logical blocks per CI are allowed. This is 
consistent with the one byte record number in CCHHR for CKD devices. 


FEOVD Macro 


FEOVD causes IOCS to discontinue processing all extents of the data set 
on the present volume. FEOVD does not write end-of-volume indicators as 
is done in CKD support, since a SEOF would have already been written 
following the last data CI for output files if there were roon. 


Page 90 Fixed Block DASD Installation/sConversion Guide 


CLOSE Macro 


CLOSE effects a call to the logic module to write the last Control 
Interval, if necessary. CLOSE also writes the software end-of-file 
(SEOF) . 


POINTR Macro 


The POINTR macro provides the same function asS was provided for CKD 
devices but the data passed via the address operand must be of the form 
obtained from the NOTE macro. The first three bytes must be a relative 
CI number within the file and the fourth byte must be a logical block 
number within the CI. 


POINTW Macro 


The POINTW macro provides the same function as was provided for CKD 
devices but the data passed via the address operand must be of the forn 
obtained from the NOTE macro. The first three bytes must be a relative 
CI number within the file and the fourth byte must be a logical block 
humber within the CI. 


FREE Macro 


Because the HOLD=YES support is done on a CI basis rather than for each 
logical block, this support is handled implicitly for work files as has 
been done for data files. Therefore, there is no need for the work file 
user to issue an explicit FREE and the FREE macro, if issued, will he 
treated as a NOP. 
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Appendix Bz: DTFPH/EXCP 


Programs using DTFPH/EXCP will not run on the 4300 Processors with 
Native FBA DASD without change. Programs uSing DAM files must be 
converted to native VSE/VSAM or to DTFPH/EXCP. Since VSE/VSAM provides 
both an indexed structure and a relative record structure, program logic 
should remain relatively Similar for those programs which use unique 
keys for accessing records, or physicai addresses or relative record 
humbers. However, the conversion of some programs uSing DAM requires a 
considerable amount of work and the type of addressing of records must 
be examined carefully. 


The programs using DTFPH have to change in accordance with the new 
architecture of the FBA DASD devices. Below is a discussion of the 
Channel commands. For more detailed information pertaining to channel 


commands for a specific FBA DASD device, see the appropriate reference 
manual for that DASD device. 


Fixed Block Channel Commands 


The channel commands can be divided in the following command types: 
Control, Read, Write, Sense, and Diagnostic. 


Control Commands 


The Control commands are: 

e No-Operation Hex Code (03) 
e Define Extent Hex Code (63) 
e Locate Hex Code (43) 


No-Operation (03) 


The No-Operation command causes no action to be performed. 


Define Extent (63) 


The Define Extent defines the location and size of a data extent. 
Within this extent subsequent chained commands are permitted to operate. 


Locate (43) 


The Locate command specifies the location of the data and the number of 
blocks to be processed. The Locate command may be issued only if a 
Define Extent or a Read IPL command had been previously issued in the 
same command chain. 
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Read Commands 


The Read commands are Read and Read IPL. 


Read Command (42) 


The Read command causes data to be transferred from the control unit to 
storage. The Read command must be chained from a Locate command. 
Although a Read command may not be command-chained from another Read 
command, data chaining of Read commands is permitted. The count in the 
Locate command gives the number of blocks to be read by one Read 
command. 


If the CCW count is less than the block count of the Locate command 
times the bytes per block, data transfer will be stopped as soon as the 
CCW count equals zero. If the CCW count is greater than the block count 
of the Locate command times the bytes per block, data transfer will be 
stopped as soon as the block count equals zero. 


Read IPL (02) 


The Read Initial Program Load command must be the first command in a 
chain, or it must be chained from another Read IPL. This command 
executes an implicit Define Extent and a Read of block zero. 


Worite Command 


The Write command is Write. 


Write (41) 


The Write command causes data to be transferred from storage to the 
control unit. The Write command must be chained from a Locate command. 
Although a Write command may not be command-chained to another Write 
command, data chaining of Write commands is possible. 


The count in the Locate command gives the number of blocks to be written 
by one Write command. 


If the preceding Locate command specified Write Data, the control unit 
will present Channel End and Device End at the completion of data 
transfer. If the preceding Locate command specified Write and Check 
Data, then the Channel End will be presented after the data transfer and 
an access back to the first block to be read. The Device End will be 
presented after the last block has been read by the control unit, but no 
data is transferred to the channel. 


If the CCW count is less than the block count of the Locate command 
times bytes per block, then data transfer will be stopped as soon as the 
CCW count eguals zero. If the CCW count is greater than the block count 
of the Locate command times bytes per block, then data transfer will be 
stopped as soon as the block count equals zero. 
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Example of Channel Program 


A channel program to read data contains the following commands: 
e Define Extent. 
e Locate. 


e Read. 


A channel program to write data contains the following commands: 
e Define Extent. 
e Locate. 


e Write. 


Programs Using DTFPH/EXCP 


As you can see, the new channel program is rather different from the old 
CKD channel progran. 


A typical CKD channel program consists of the following: 
e SEEK to Cylinder/Head. 

e Set Sector (if using RPS). 

e Search Key. 

e TIC to the Search. 


e Read. 


When a CKD Channel program is compared to a FBA channel progran, the 
following differences can be seen: 


e Define Extent has no eguivalent in CKD. This command must be the 
first command of each channel program; it should cause no problems 
because the information needed - starting block number and ending 
block number - is available to you via the EXTENT statement 
information in the DTF. 


e The Locate command has the same function as the Seek command on CKD. 
The differences are that the Seek points to a track (up to the 
capacity of the track) and the Locate points to an FBA block (512 
bytes). This command requires that you be much more specific in 
defining the location of the data. 


e With FBA the Locate also performs the function of the CKD Set Sector 
command. 


e With FBA there is no equivalent for the CKD Search command. You 
Cannot search for a key; the Locate will point to an FBA block that is 
to be read or written. Finding the desired record within an FBA block 
is the responsibility of the programmer. 


e With FBA you can only read or write one or more blocks of 512 bytes, 


which may require additional blocking/deblocking via programming. 
Additional blocking may cause changes in your programs. 
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Appendix C: VSE/VSAM Rounding Algorithms 


Define Space/UNIQUE Cluster 


On the EXTENT statement a relative block number indicates where the data 
extent is to begin. The actual beginning block is calculated by 
rounding to the beginning of the next higher track: 


RBLKNO 
RTRKNO = ceiling of ( 
BLKPTRK 


Note: RTRKNO 
RBLKNO 
BLKPTRK 


relative track number of extent beginning. 
relative block number specified. 
blocks per track, a device characteristic. 


In addition, the extent size is specified in terms of blocks, which will 
be converted to tracks: 


RBLKNO + BLKS 
TRKS = floor of (————————————) — RTRKNO 
BLKPTRK 


number of tracks to be allocated. 
number of blocks specified for extent size. 


Note: TRKS 
BLKS 


W fl 


With this conversion algorithm, the allocated space will never be larger 
than the space specified and will always be within the specified limits. 


This scheme avoids overlaps with files not in VSAM space and VSAM data 
Spaces on the same pack at the expense of providing, at most, less space 
than requested. However, by specifying the relative block starting 
number and number of blocks each as a multiple of the blocks per track, 
no rounding is necessary. 


Define Suballocated Cluster, Alternate Index 
The space allocated for a cluster will be converted from blocks to 
tracks as follows: 

BLKS 


TRKS = ceiling of (——————) 
BLKPTRK 
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The same conversion algorithm applies to DATA and INDEX component 
allocations. Once the number of tracks is calculated, allocation 
follows the same rules aS with CKD DASD. Specifically: 


If there is less than one cylinder, the allocation is TRKS. If TRKS is 2) 
greater than or equal to one cylinder, then the allocation is a number 
of cylinders egual to: 


TRKS 
CYLS = ceiling of ( 
TRKPCYL 


Note: TRKPCYL = number of tracks per cylinder. 


Define Catalog 


The data space defined for a catalog will be allocated in accordance 
with the same rules as DEFINE SPACE, using the information in the EXTENT 
statement. 


If an allocation parameter has been specified on the catalog level only, 
the allocation is as follows: 


BLKS 
TRKS = ceiling of (——-—————) 
BLKPTRK 


If this result should be larger than the first extent of the data space, 
TRKS is decreased by one. 


If allocation parameters have been specified on the catalog cluster and 
the data levels, the catalog size will be as follows, using the 
allocation specified at the data level: 


BLKS 


TRKS= ceiling of (——————) + HLI + HKR 
BLKPTRK 


If TRKS is larger than the first extent specified on the EXTENT 
statement, it will be be calculated in the following way: 


SLKS 


TRKS = floor of (———————) + HLI + HKR 
BLKPTRK 
Note: HLI = Calculated High Level Index size. 
HKR = Calculated High Key Range size. 


If allocation parameters have been specified on the catalog, data, and 
index levels, the values on the data and index levels will be added and 
the catalog size will be calculated as follows: 


BLKS 
TRKS = ceiling of (———————) 
BLKPTRK 


If this result should be larger than the first extent of the data space, 
TRKS is decreased by one. 
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After those rounding algorithms have been applied, the current algorithn 
will be used to round TRKS to the next smaller multiple of a data 
control area size and the result is checked against the data space size. 
If 1t should be larger than the data space size, an error code will be 
returned to the caller. 


If RECORDS is specified on the Access Method Services DEFINE command, 
current rounding algorithms will be applied. 
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Appendix D: SAM Space Management via VSE/VSAM 


SAM Space Management 


This appendix is provided for planning for the use of VSE/VSAM 
Release 2, which includes VSE/VSAM Space Management for SAM. 


If the VSE/VSAM Space Management for SAM feature is not installed, the 
Starting block number and the number of blocks for each SAM file must be 
Specified. You would then have to keep track of the used disk space per 
file for each disk, as you did in the past for CKD; however, there is a 
hew automatic space management for SAM files. 


The space management for SAM files is performed by VSE/VSAM and is 
described in the next section. This function requires VSE/VSAM 
Release 2 and VSE/VSAM Space Management for SAM feature, both of which 
are program products. 


VSE/VSAM Space Management for SAM 


Introduction 


Currently, you must be concerned with planning, organization, and 
maintenance of space for DASD files. Consideration must be given to 
specific location of files, DASD device characteristics, blocksizes, and 
blocking factors and involves considerable manual control. This is 
especially a problem in a multiprogramming environment. This burden 
will be relieved by providing a DASD space management function. DASD 
Space can be assigned to space management so that you can request 
amounts of DASD space rather than absolute locations. 


This chapter is a description of the space management support using 
VSE/VSAM. The support provides the capabilility for the SAM user to 
define and process a SAM ESDS within VSE/VSAM data space providing 
automatic space management of the file. The support includes VSE/VSAM 
data spaces on all DASDS (FBA and CKD) supported by VSE/VSAM. It 
Supports users of DTFSD (data and work files), and DTFPH for DASD with 
MOUNTED=SINGLE. This support is for programmer logical units (and 
SYSLNK) only, and is especially useful for work files. 


Notes For purposes of this discussion, "SAM ESDS" will be used to 
indicate a SAM file in managed VSE/VSAM space. 
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Support Provided 


The following functions are provided by VSE/VSAM Space Management 
Program Product: 


e Definition of a SAM ESDS in VSE/VSAM space via Access Method Services 


e Dynamic extension of a SAM ESDS according to the secondary allocation 
specified at the definition of the file 


e Fixed Head Support (CLASS) by Access Method Services and Catalog 
Management for a SAM ESDS (as for VSE/VSAM files) 


e Password protection for a SAM ESDS in VSE/VSAM data space (if 
explicitly defined) provided via operator response or Access Method 
Services commands (for example, REPRO). 


e SHAREOPTION support for a SAM ESDS in VSE/VSAM data space (if 
explicitly defined) 


e REPRO and PRINT for a SAM ESDS in VSE/VSAM data space by Access Method 
Services (except for files that are not in SAM ESDS format; in other 
words, DTFPH non-CI format) } 


e Listing of allocation and other attributes of SAM files in VSE/VSAM 
data space via LISTCAT by Access Method Services 


e EXPORT (RA) and IMPORT(RA) of a SAM ESDS (except non-CI format) 


e The ability to alter or delete catalog entries, by Access Method 
Services in the ALTER and DELETE commands 


e Listing of catalog recovery areas or comparing catalog recovery areas 
with catalogs via LISTCRA command by Access Method Services ) 


e Catalog recovery support via RESETCAT 


e Full DASD independence by loading the proper IOMOD during OPEN. The 
DEVICE parameter of the DTF is ignored by OPEN. 


e Automatic CLOSE of files that have not yet been CLOSEd by end of job 
step 


e Implicit DEFINE of a reusable ESDS during OPEN if the file has not yet 
been explicitly DEFINEd via Access Method Services 


e Implicit DELETE of a file that has been implicitly DEFINEd under 
control of the DTF (DELETFL parameter) disposition parameter (at 
CLOSE) or that is using the DISP parameter on the DLBL statement 


e VSE/VSAM access of a SAM ESDS for read, update, and create access 
(except for non-CI format) 
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Restrictions 


The following restrictions apply to a SAM ESDS in VSE/VSAM space: 


e SAM spanned records are not supported. 


FEOVD is not supported. 

e CNTRL is not supported. 

e User labels are not supported. 

e Support is provided for programmer logical units and SYSLNK only. 
e Files are limited to 16 extents per volume. 


e CISIZE or BLKSIZE override of the DTF in the DLBL statement is not 
Supported. 


e Data Secured File (DSF) is not supported in the DLBL statement. 
VSE/VSAM files are always Data Secured Files. VSE/VSAM password 
protection may be used. 


e Files to be SAM-accessible must be in CI format on both CKD and FBA, 
and must be indicated as CI format in the VSE/VSAM catalog. 


e Split cylinders are not supported. 


e Subsetting of the input file via EXTENT statement specifications is 
not supported. 


e Special system open (DIFSD (data) + X'*10", bit 1 (X*40") on) is not 
Supported. 


e Neither an AIX nor a PATH may be defined over the file. 
e Explicit define of the file may not specify ERASE or SPANNED. 


e SAM files in VSE/VSAM space are not supported by OS VSAM. 


Benefits of Support 


Through the use of VSE/VSAM space management, you can place many details 
of space management responsibility on the system. By introducing space 
(ideally, entire volumes) to VSE/VSAM, you may leave the management of 
that space (volume) to VSE/VSAM. If necessary, you can still subdivide 
the managed space through the use of VSE/VSAM space classes. 


Better space utilization can occur by freeing space at CLOSE under 
control of the DTF disposition parameter, or at end of job or jobstep 
using the DISP parameter of the DLBL statement. 


Usability is improved, since the use of VSE/VSAM allows a single view of 
Space management and a similar data format for all managed files created 
by SAM or VSE/VSAM. 


Increased integrity is provided via the SHAREOPTION function of 
VSE/VSAM. Automatic close allows the last block of a blocked file to be 
written if a program failure occurs. Because VSE/VSAM is managing the 
the space, file overlaps do not occur. 


Increased security is provided through the use of the password 
protection facility of VSE/VSAM. 
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Migration to VSE/VSAM is enhanced through the ability to access the SAM 
ESDS (CI format only) with VSE/VSAM for read, update, or create access. 


Use of VSE/VSAM for space management allows functional extendability and 
allows the SAM user to benefit from enhancements to VSE/VSAM space J 
Management. 


Most Access Method Service utility commands (for example, PRINT, EXPORT, 
IMPORT, REPRO, LISTCAT) apply to SAM in VSE/VSAM files, providing a 
Single view of utilities for the managed SAM and the VSE/VSAM files. 


Some SAM restrictions are removed for managed SAM. For example, DTFSD 
TYPEFLE=WORK may now be a multivolume file. The DEVICE specification of 
the DIF is ignored so that the program may run on any DASD. 


Operator communications are simplified because there is no possibility 


of overlap on another file. Also, the operator is not requested to 
specify additional extents for the file. 


Using the Support 


Before a SAM ESDS can be created (written as a new file), the file must 
have been defined. This may be accomplished in several ways: 


e You may explicitly define the SAM ESDS via the Access Method Services 
DEFINE command. 


e You may provide the required information to allow implicit definition 
of the SAM ESDS at OPEN time. 


e The file may already be defined (via explicit or implicit DEFINE) 
because of some previous use of the file (for example, a work file). 


After the SAM ESDS has been DEFINEd, you may access the file via DTF and 
SAM imperative macros or via ACB and the VSE/VSAM imperative macros. In 
addition, most Access Method Services commands support a SAM ESDS. When 
you are finished with the file, the Access Method Services DELETE 
command may be used, the file may be implicitly deleted, or the file 
reset to “empty", 


Functional Description 


Define Space 


The space managment function offered with this support, even for files 
that do not use VSE/VSAM as an access method, is based on the current 
VSE/VSAM space management. This means that space for SAM data spaces 
and the extents of the suballocated space are communicated between 
VSE/VSAM and the respective SAM access methods at OPEN of extent time. 
Sufficient VSE/VSAM data space has to be defined, even for SAM ESDS, 
before uSing the new space management. 


The VSE/VSAM data spaces can be defined with the current VSE/VSAM DEFINE 
SPACE, DEFINE MASTERCATALOG or DEFINE USERCATALOG commands. 
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Defining a SAM ESDS 


A SAM ESDS may be defined explicitly by using the current Access Method 
Services DEFINE CLUSTER command or implicitly, through SAM and VSAM OPEN 
functions. When explicit define is used to establish a SAM ESDS, the 
RECORDFORMAT parameter is required (described below) and signals that 
the ESDS is for a SAM ESDS in VSE/VSAM space. 


In addition to the Access Method Services DEFINE command, you may cause 
a reusable ESDS to be implicitly defined by OPEN if the file has not 
been explicitly defined. If the file has been implicitly defined, the 
file may be implicitly deleted from the catalog by CLOSE, according to 
the disposition parameter on the DTF or the JCL statement. This 
function is only available with the SAM ESDS Feature of the VSE/VSAM 
Program Product. An error will result if the function is called without 
the required feature installed. 


Implicit Define Cluster 


Under certain conditions, the operations of the DEFINE CLUSTER command 
for a SAM ESDS are performed by VSE/VSAM OPEN, at the request of managed 
SAM OPEN for an output or work file, with the Access Method Services 
DEFINE CLUSTER command. This function is not supported for native 
VSE/VSAM files. 


Restrictioas 


It is not possible to relate an alternate index to, or define a path 
over, a SAM ESDS. 


The SPANNED parameter must not be specified with the RECORDFORMAT 
parameter. The SPEED parameter is required when RECORDFORMAT is 
specified. SPEED is the default for SAM ESDS. If RECOVERY is specified 
explicitly for a SAM ESDS, an error will occur. 


The subparameter NOCIFORMAT is not permitted with the 
CONTROLINTERVALSIZE, ERASE, BUFFERSPACE, EXCEPTIONEXIT or WRITECHECK 
parameters of DEFINE. 


Implicit DEFINE CLUSTER is requested under the following conditions: 

(1) If the SAM ESDS is not currently defined in the VSAM catalog (either 
via explicit or implicit define) and (2) You have specified sufficient 
information for the implicit DEFINE to occur on the VSAM JCL statements 
for the file. 


The following information is required in addition to what is needed for 
access: 


e Allocation information (either number of tracks/blocks on the first 
EXTENT statement or RECORDS and AVERECLN on the DLBL statement 


e Volume information (either volume Serial number on EXTENT statement or 
a default model for a SAM ESDS that has been previously defined 


Note: If you leave the volume serials unspecified (that is, use 
default volumes) and the default volume list contains CDK and 
FBA devices, VSE/VSAM will choose whether to use a CDK or a FBA 
device. If the allocation information is specified via 
tracks/blocks on the EXTENT statement, the amount of actual 
Space varies greatly, depending on the device type used. 
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Therefore, if default volumes are used, it is recommended that 
allocation information be specified via RECORDS and AVERECLN. 


Other JCL parameters that will be used for implicit define, if | 
present, are: 


e Retention period or expiration date (the JCL default of seven days 
1s taken if there is no specification on the DLBL statement) 


e Catalog specification via CAT=filename parameter 


In addition, an implicit delete followed by an implicit define wiil 
occur under the following conditions: 


e If a SAM ESDS of the same name (that is, file-id) had been implicitly 
defined and still exists in the VSE/VSAM catalog, and the file 
characteristics of the existing file do not match the access 
Characteristics specified in the DTF. For example, the DTF BLKSIZE is 
greater than the maximum VSE/VSAM record size contained in the catalog 
entry for the file. (If the file characteristics do match the access 
characteristics, then the file may simply be reset or extended, as 
with DISP=OLD specified on the DLBL statement). 


e If the existing file 1s either expired, or the operator has been 
informed of the unexpired duplicate file-id and has responded 'DELETE‘ 


e If sufficient information has been supplied on the VSE/VSAM JCL 
statements 


Note: An implicitly defined file cannot be password-protected; however, 
the catalog that the file 1s being implicitly defined iato may be 
password-protected. In this case, the operator will be asked for 
the update or higher-level password of the catalog during 
implicit define and the master password of the catalog during 
implicit delete. 


Single Extent Allocation 


The use of a unigue file-id prefix of the form DOS.WORKFILE.SYSxxx, 
where xxx iS alphanumeric (for examples, 001 or LNK), will cause a 
Single extent to be allocated for the primary allocation. An example of 
a file that requires a single extent is SYSLNK. 


The file-id, '‘DOS.WORKFILE.SYSLNK.FOR.BG', will cause a single extent to 
be allocated. 


Considerations for Defining System Work Files 


System work files should be reusable. In order to avoid DASD space 
usage when the work file is not in use, they should also be dynamic 
(that is, Specify NOALLOCATION in addition to REUSE). It is also 
desirable to indicate that the work file is expired (this is the 
default) in order to avoid the operator message on each uSage. 


The file may be implicitly defined at OPEN and implicitly deleted at 
CLOSE. However, explicitly defined work files will give better 
performance. The catalog should not be password-protected since the 
operator will be requested to enter the password at implicit define and 
implicit delete. 
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The partition/CPU independent function may be used during the explicit 
define of a work file in order to make this file unique to a particular 
partition and CPU. 


You should be careful to specify the maximum RECORDSIZE that the systen 
program (for example, COBOL/VS) will use. If multiple system programs 
will use the same system work files, the maximum RECORDSIZE should be 
the greatest that any of the system programs will use. 


VSE/VSAM for a SAM ESDS 


Support Provided 


VSE/VSAM will read, update and create SAM ESDS files. The formats 
supported are F, FB, V, VB, and U. VSE/VSAM Record Management provides 
the same capabilities for processing a SAM ESDS as for a VSE/VSAM ESDS. 


The following restrictions apply: 


e VSE/VSAM access of a non-CI format SAM ESDS (created via DTFPH) is not 
Supported. 


e No RECOVERY mode (VSE/VSAM will create a SAM ESDS in SPEED mode) 
exists. 


e No extension of a SAM ESDS will be performed by VSE/VSAM access of a 
SAM ESDS. 


Note: When a VSE/VSAM ESDS has been CLOSEd (or TCfLOSEd), the SPEED 
mode option is changed to RECOVERY mode. In addition, the remainder 
of the last used CA is preformatted with software end-of-files 
(SEOFs). VSE/VSAM extension of a VSAM ESDS is always done in RECOVERY 
mode, which assumes the preformatting. The CA format concept is not 
implemented for a SAM ESDS. 


e No AIX support is provided. 


e No SPANNED support is provided (SAM SPANNED records or VSE/VSAM 
SPANNED records). 
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Access Method Services Conmands 


RECORDFORMAT Parameter 


RECORDFORMAT, a new subparameter, can be specified in the Access Method 
Services DEFINE command of a NONINDEXED CLUSTER. This parameter 
establishes the ESDS as a SAM ESDS. RECORDFORMAT is abbreviated 
*RECFM!. 


Its format is as follows: 


U 
F 

RECORDFORMAT (FB,logicalrecordsize) 
V 


VB 


RECORDFORMAT can be specified at the CLUSTER or DATA level of DEFINE 
CLUSTER. 


The ERASE parameter must not be specified in DEFINE or ALTER when 
RECORDFORMAT is specified. THE SPANNED parameter must not be specified 
with the RECORDFORMAT parameter. The RECOVERY parameter may not be 
specified when RECORDFORMAT is specified. 


NOALLOCATION Parameter 


This parameter in the DEFINE causes a file to be defined, but no space 
is allocated until the file is actually opened for output. This will 
allow you to explicitly define your system work files, to gain the 
performance advantage of explicitly defined files, and avoid the 
utilization of space when these files are not being used. 


NOCIFORMAT Parameter 


A new parameter, NOCIFORMAT, will be added to the DEFINE CLUSTER Access 
Method Services command with the NONINDEXED and RECORDFORMAT parameters. 
This new parameter is mutually exclusive with the CONTROLINTERVALSIZE 
and RECORDSIZE (DEFINE and ALTER) parameters and can be specified at 
the CLUSTER or DATA level of DEFINE CLUSTER. It is abbreviated 'NCIF‘. 


This parameter is intended for files in VSE/VSAM space that are 
processed by EXCP only and are not written in control interval format. 
Consequently, those files cannot be opened except with DTFPH. 


PRINT 


A file that has been defined in managed space can be printed by using 
the PRINT command and specifying the file name. Currently, ENVIRONMENT 
parameters are specified and SAM support is used to print the file via 
DTF. Current PRINT options for a SAM ESDS are supported. Note that 
ENVIRONMENT parameters will override catalog attributes. 


This function is not supported for files that are not in SAM ESDS (that 
is, DTFPH non-CI format). 
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REPRO 


It is possible to REPRO: 


e An unmanaged SAM file into a SAM ESDS. This allows you to access the 
SAM ESDS as a managed file. 


e A managed SAM ESDS into another managed SAM ESDS. This could be used 
to either create a backup copy of the file or move the file fron 
managed space under one catalog to managed space under another 
catalog. 

e A managed SAM ESDS into a VSE/VSAM file 

e A VSE/VSAM file into a managed SAM ESDS 

e A managed SAM ESDS into an unmanaged SAM file 


The ENVIRONMENT parameter 1s necessary to access a managed SAM ESDS. 
Current REPRO options for a SAM ESDS are supported. 


This function is not supported for files that are not in valid SAM 
format (that is, DTFPH non-CI format). 


LISTCAT 


Since space for managed SAM ESDS is ordinary VSE/VSAM data space, it may 
be displayed by using LISTCAT SPACE. All files that have been defined 
for a particular catalog can be displayed by using LISTCAT, including 
all SAM ESDS defined either explicitly or implicitly in managed space. 
The ATTRIBUTES portion of LISTCAT output will modified as follows: 


e CISIZE will indicate ‘NOCIFORMAT' if NOCIFORMAT was specified on 
either an explicit or implicit define. 


e CI/CA will indicate "NOCIFORMAT! if NOCIFORMAT was specified on either 
an explicit or implicit define. 


e SAMLRECL is a new attribute that will contain the SAM logical record 
length. 


® RECFORM (xx) iS a new attribute that will contain the SAM record 
format as specified in the new field (AMDRCFRM) of the AMDSB. 


e If the file was implicitly defined, the new attribute of 
"IMPLICITLY-DEFINED! will be listed; otherwise, ‘EXPLICITLY-DEFINED' 
will be listed. 


e If the file is a SAM ESDS, the new 'SAM-DATA-SET* attribute will be 
listed; otherwise, the 'VSAM-DATA-SET! attribute will be listed. 


Statistics are not maintained for a SAM ESDS in VSE/VSAM space; 
therefore, they are aot printed. 


ALTER 


The ALTER command will work on a SAM ESDS defined in managed space in 
exactiy the same manner as a VSE/VSAM file with no additional support. 
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EXPORT/EXPORTRA 


EXPORT(RA) provides full support for CI-format SAM ESDS files. Non-CI 
format files are not supported by EXPORT(RA) and will be bypassed with 
an appropriate message. 


IMPORT/IMPORTRA 


IMPORT(RA) provides full support for those files which may be EXPORTed 
or EXPORTRAed. 


DELETE 


The DELETE command can delete a managed SAM file. ERASE is not 
Supported. 


BLDINDEX 


An Alternate Index cannot be defined against a SAM ESDS. 


VERIFY 


VERIFY does not apply to a managed SAM ESDS. J 
LISTCRA/RESETCAT 
LISTCRA and RESETCAT can be used to validate and recover a catalog with 


SAM ESDS entries. 


OPEN/CLOSE/END OF VOLUME 


SAM ESDS OPEN/CLOSE/End of Volume 


In order to OPEN a SAM ESDS you must specify 'VSAM* on the DLBL/EXTENT 
statement associated with the file. 


The device type specification and any symbolic unit specified in the DTF 
are always ignored. 


The general technique used to open a SAM ESDS is to build an ACB and a 
SAM parameter list from the information in the DTF/JCL, OPEN the ACB, 
retrieve extent information from the VSE/VSAM blocks, and store it into 
the DTF/DTF extension. The proper IOMOD is located in the SVA and a 
pointer is stored in the DTF. 
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SAM access of a file created by VSE/VSAM is not possible because SAM 
cannot handle files in CA format. 


DTFPH MOUNTED=SINGLE 


For DTFPH, EXCP is used to read and write data in the managed files. If 
you intend to create a managed file via EXCP and then read it with SAM, 
the data must be written in SAM ESDS (CI) format. To indicate that the 
data is to be written in CI format, CISIZE=n must be specified in the 
DTF, where nh iS a non-zero value that will be rounded to the next valid 
CI size. If CISIZE is not specified, the file is assumed to be in 
non-CI format and is not accessible by SAM. Note that this is true for 
a managed file on both FBA and CKD. If the data is not written in CI 
format, the CISIZE parameter of the DTF should not be specified. 


If you want a CKD DTFPH-created file to be accessible by SAM, you should 
be aware that the SAM data format is different, depending on whether or 
not the file is managed; therefore, you should always run either in 
managed or unmanaged space. If you want to support both, you should 
determine whether or not you are in managed space, so that you may write 
the correct format. When you want to support managed space, a bit in 
the version III extension of the DTF, will be set. This bit may be used 
to determine whether of not you are in managed space. This situation 
does not occur on FBA since managed and unmanaged data formats are the 
same. 


At CLOSE time, if a Version III extension exists, the bit indicating 
managed space will be turned off. 


DTFPH MOUNTED=SINGLE OPEN Processing 


To ensure that correct OPEN processing occurs, SAM OPEN will take the 
following steps for DTFPH output when CISIZE is specified and ‘VSAM is 
encountered on the DLBL statement: 


e An ACB will be created from the DTFPH, specifying a 
MACRF=(ADR,SEQ,RST). 


e A parameter list will be created indicating the CISIZE; the naxinmun 
RECORDSIZE will be set to CISIZE-7; and the RECORDSIZE FORMAT, 
unknown, will be set to 'U'. 

e ‘Implicit DEFINE allowed‘ will he set. 

e ‘Reset by expiration date will be set. 

e ‘Non-CA format will be set. 


e VSE/VSAM OPEN is issued. 


e If OPEN is successful, the high CI number in storage will be set to 
one (the second CI of the file). 


e An empty CI followed by a SEOF will be written into the file. 
These steps will alow a subsequent SAM OPEN output to properly fail 
(because of a nonzero high used RBA) if the file is unexpired. Note 


that it is the EXCP user's responsibility to ensure that there iS a SEOF 
at the end of the file. 
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If CISIZE is not specified in DIFPH, the first six steps will be 
executed, except that CISIZE is specified as zero and no maximum 
RECORDSIZE will be specified. 


Access to VSE/VSAM Managed Space 


Data Format 


All data written by SAM logic modules in VSE/VSAM managed space will be 
recorded in Control Interval (CI) format. Any data to be read from 
VSE/VSAM managed space by SAM must have been recorded in the CI Format. 
If SAM logic modules encounter invalid CIs, the results will be 
unpredictable. The CI size and other file attributes will be determined 
at DEFINE time and maintained in the VSE/VSAM catalog. OPEN ensures 
that any conflicts between the DTF and file attributes in the catalog 
are resolved before the file can be accessed. 


The SAM logic modules do all that is necessary to map logical records, 
as seen by the problem program, to the CIs. The SAM stored record 
format will be maintained (uSing the SAM Service Routine), even though 
the data is recorded in CI format. SAM blocking structure is maintained 
as it existed in unmanaged space. The term "logical block" is used here 
to describe that set of logical records which makes up a SAM physical 
block for unmanaged CKD files. 


Each SAM logical block (for example, a fixed-length block if 
RECFORM=FIXBLK; a variable-length biock if RECFORM=VARBLK) is handled as 
a record in the CI. If the CI iS a size that wiil hold more than one 
logical block, the support will automaticaily place as many logical 
blocks with associated control information in the CI as possible. Any 
leftover space in the CI which was insufficient to contain the next 
logical block and its control information remains unused. Logical 
blocks that are too large to fit in the maximum CI size (32K) are not 
supported. Logical blocks will not span CIs. 


The mapping of SAM logical blocks to CIs in VSE/VSAM managed space is 
the same aS the mapping used to provide SAM support for FBA devices. 
Refer to Chapter 3 for a graphic representation of the mapping. Note 
that all data recorded in VSE/VSAM managed space by SAM (FBA devices or 
CKD devices) have logical blocks mapped into CIs. 


In mapping CIs over the DASD device, CIs are allowed to cross cylinder 
boundaries. The SAM logic modules depend on OPEN to ensure that each 
extent 1s at least large enough to contain one CI and to round the 
extent upper boundary to the next lower integral CI boundary for FBA. 


SAM logic modules are not sensitive to Control Area (CA) boundaries so 
that files created via the SAM I/O modules wiil not contain gaps to 
align CIs to begin on CA boundaries. Files to be read by the logic 
modules must not contain gaps, to provide for CA boundary alignment; 
therefore, SAM will not be able to access VSE/VSAM created files. 


The data format differences described so far apply only to CKD unmanaged 
files as compared to managed files (FBA and CKD). The following 
differences in format exist between all managed and unmanaged files: 


e User labels are not supported. They are never present in a SAM ESDS 
file. 


e SAM spanned record format iS not supported. If RECFORM=SPNUNB or 
SPNBLK, the job is cancelled. 
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SAM Access 


SAM access to VSE/VSAM managed space is achieved by using DTFSD and its 
corresponding imperative macros. Since the data is recorded in CI 
format, the DTF expansion and the DTF interface to the user is very 
Similar to that provided for FBA device support. The logic modules to 
Support these DTFs with VSE/VSAM managed space will be functional 
Superset modules assembled and linkedited before system distribution. 
They will be loaded into SVA at IPL time. MODNAME in the DTF will be 
ignored. At OPEN time, catalog information related to the file is 
checked against the DTF characteristics for validity. 


OPEN ignores the DEVICE= parameter of the DTF and retrieves device 
Characteristics from the catalog. This provides for DASD independence 
to the problem program. 


The CI data format is applicable to CKD devices as well as FBA devices 
when the space is VSE/VSAM-managed.~ This means that DTF interface 
characteristics that changed for FBA device support now apply to CKD 
devices as well, if the space on those devices is managed by VSE/VSAM. 
Examples of such changes are: 


e Actual I/O not necessarily related to processing of a physical block 
e Error detection on a CI basis instead of a physical block basis 


e I/O overlap possible only for output or strict input files with two 
IOAREAS and IOREG specified 


e Non-Synchronous maintenance of CCB in DTF 


Use of CI format on CKD also implies a continual ignoring of CNTRL=YES 
Since CIS may cross cylinders on CKD devices and problem programs would 
be unable to know when CNTRL will provide performance advantage. The 
RPS feature available on certain CKD devices will be used by the SAM 
logic modules. Position identifiers, as provided by NOTE and required 
by POINT macros, will consist of relative CI number and relative record 
number aS in SAM FBA device support, even on CKD devices. 


In processing data in VSE/VSAM managed space, the SAM logic modules are 
not sensitive to Control Areas (CA) aS 1S VSE/VSAM. In writing data, 
all the space in an extent is treated as a linear continuous data area 
into which CIs may be mapped. The SAM logic modules depend on a dense 
mapping of CIs over any extent that is successfully OPENed for input. 
Attempts to retrieve files that contain invalid CIs and a valid CISIZE 
in the catalog using the SAM logic modules will produce unpredictable 
results. 


The SAM logic modules maintains an internal high CI number for each 
format-type write operation. This high CI number is converted to a high 
used RBA and is stored in the catalog at CLOSE to keep track of the 
logical end-of-file. 


FEOVD will ignored in VSE/VSAM managed space to be consistent with the 
volume independence objective and no SEOFs will be embedded in a file. 


RECFORM=SPNUNB|SPNBLK is not Supported in VSE/VSAM managed space. 

The SAM logic modules support empty CIs (CIDF points to the front of the 
CI as the beginning of free space) on input to facilitate data 
interchangeability. 


Files created by VSE/VSAM are not accessible by SAM because VSE/VSAM 
files are in CA format. 
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Storage Requirements 


Figure D. 


01 gives the storage and working set requirements for SAM 


access. 
7 
| DOS/SVS | DOS/SVSE | 
SD | Unmanaged CKD {| Unmanaged | Managed {| 
| Non RPS | RPS | CKD | FBA | CKD FBA j 
| ———— —— oo a | 
VIRTUAL | | | | | | | 
CODE | 2-—4K | 2—4K| S | 6—8K | 8&10K| S) | 
NON—CODE { 2K | 4K {| A | 44K | GK | A | 
TOTAL | 4—6K | 6—8Kj| M {10—12K{12—14K | ye | 
| ; | -E | | i; -E | 
{ + | ASC 
WORKING SET J | | A ( | {| UN | 
CODE { 2K | 2K | Ss | WK | 6K | M 
NON—CODE | 2K | UK | | 4K | 4K | A | 
TOTAL | WK | 6K | D =si| 8K | 10K | N | 
( ( { oO | { | A | 
{ | i s | i G | 
| | if il [ i E { 
| ( iv | | | D | 
{ | is | | { FBA | 
( { | { | | { 
| SSS SSS SS SS SS SS SS SS SS SS SS SS SS a SS SS SS SS SS SS Eee | 
{ These figures include the logic module, | 
{ DIF, DIF extension, plus the SSR used by| 
{ logic module for FBA and managed CKD. | 
{| ITOAREAS and work areas are not included. | 
{| For FBA and managed CKD, the CI buffer | 
| should also be added (the CISIZE can be | 
{ from 512 to 32K bytes). { 
eae ane a al ee ee SE ee Neen ERECT eT ee 
e Figure D.01: VSE/VSAM SAM Space Management Storage Requirements 


Data Transfer and I/O Overlap 


The movement of data in the implementation of CI blocking has been 


ninimized 


whenever possible. For example, when SD data file users 


specify WORKA=YES in the DTF, no extra moving of data is required since 
the data is moved from/to the users! work area to/from the CI buffer. 


There are 


Situations, however, where the extra movement of data beyond 


what is reguired for unmanaged CKD support cannot be avoided. For 


example, 


with SD work files the unmanaged CKD support initializes 


channel programs so that the channel places the logical blocks directly 
in the user-specified work area. For managed CKD and FBA support, the 
channel places the CI into the CI buffer from which the logical blocks 
are deblocked as READ/CHECK requests are processed. This extra move of 
the data will show up as a throughput degradation if other performance 
factors are equal. 


The CISIZE parameter in the DTF may be used to control interaction of 


working s 


et size, use of EXCP, and (consequently) average path lengths 


for accessing logical records. If the CISIZE is such that only one 
logical block fits into the CI, the number of EXCPs required to access a 
file is essentially the same as required for unmanaged CKD devices, and 
the increased working set and path lengths will probably result in sone 
performance degradation. If the CISIZE is large enough to contain two 
or more logical blocks per CI, the decreased use of EXCP will 
compensate, to some extent, for the increased working set and path 
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» 
wi 


lengths. 


Increasing CISIZE can also overcome the degradation caused by the extra 
data movement. If the SD work files example cited in this section uses 
logical records of 80 bytes, the minimum CISIZE of 512 bytes would 
accommodate six logical blocks per CI and the extra data movement would 
be compensated by the reduced usage of EXCP. 


Indiscriminately increasing C1SIZE in a heavy multiprogramming 
environment must be avoided or system throughput may be adversely 
affected by excessive paging activity. 


The specification of two IOAREAs for SAM data files will not result in 
I/O overlap in all cases in which it ocurrs for unmanaged CKD devices. 
If WORKA=YES was specified, all user-provided IOAREAS are ignored in 
Order to minimize movement of data. If UPDATE=YES is specified, no 
overlap is attempted because the SSR routine works with only one CI 
buffer. In other cases in which two IOAREAS were specified, I/O overlap 
will be achieved via the asynchronous interface between the logic module 
and the SSR in use. 


Appendix D: SAM Space Management via VSE/VSAM Page 115 


Access of a SAM ESDS 


unmanaged SAM file is the JCL to be specified. Figure D.02 is a 
description of the JCL parameters that apply to accessing a managed SAM 
ESDS. 


The main difference between the access of a managed SAM ESDS and an ) 


DLBL 

Filename - The symbolic name of the program (CTF. 

'File-id' ~ The unique name associated with the file in the 
VSE/VSAM catalog. 

Date ~ If the file has been previously defined (explicitly 
or implicitly), this parameter is ignored. 

- If the file will be implicitly defined at OPEN time, 
this parameter specifies the retention period that 
will be recorded in the VSE/VSAM catalog. 

Codes -~ VSAM must be specified to indicate that the SAM ESDS 
1s in VSE/VSAM space. 

DSF - This operand 1s ignored. VSE/VSAM files are always 
Data Secured Files. 

BUFSP=n -~ This operand iS not meaningful for SAM access. 
Bufferspace is determined by the number of IOAREAS 
specified in the DTF. 

CAT=Filenane - This operand has the same meaning as the current 
VSE/VSAM access of a VSE/VSAM file. 

BLKSIZE=n - This operand is invalid for a VSE/VSAM DLBL. 

CISIZE=n - This operand is invalid for a VSE/VSAM DLBL. 

DISP= - This operand allows you to specify the actions that 
OPEN and CLOSE are to take pertaining to the file. 
A file may be deleted at CLOSE time even though the 
DIF TYPEFLE=WORK did not specify DELETFL=YES. 

RECORDS= - This operand is used in place of the tracks/blocks 
parameter of the EXTENT statement for space 
allocation. 

AVERECLN= - This operand also is used for space allocation and 


requires the RECORDS= parameter. 


e Figure D.~02: DLBL Parameters for SAM ESDS 
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EXTENT (Can be omitted entirely if using explicitly defined files) 


Symbolic Unit - This operand is required and overrides any DTE 
DEVADDR specification. Only programmer logical 
units (or SYSLNK) are supported for managed SAM 
ESDS. 


Serial Number -~ This operand is reguired. 


If the file has been previously defined, an EXTENT 
Statement must be provided for each volume specified 
in the VSE/VSAM catalog entry for this file. 


If the file will be implicitly defined at OPEN time, 
each serial number in the EXTENT statments will be 
entered into the VSE/VSAM catalog entry created for 


this file. 

Type - Type 1 (data area-no split cylinder} is the only 
valid parameter (may be omitted). 

Sequence Number - This operand is ignored. 

Relative Track - This operand is ignored. 

or Block If the file has been previously defined, VSE/VSAM 


will locate the file. If the file is to be 
implicitly defined at OPEN time, VSE/VSAM will 
choose the location of the file. 


Number of Tracks - If the file has been previously defined the 
or Blocks allocation size of the file 1S contained in the 
VSE/VSAM catalog and this parameter is ignored. 


If the file will be implicitly defined at OPEN time, 
this parameter specifies the primary allocation size 
for the file. Note that the primary allocation is 
not necessarily a single extent. A single extent 
may be forced by the file-id specification. A 
secondary allocation size of 20 percent (rounded to 
the next integral number of tracks or blocks) will 
be assumed. 


Split Cyl. Track - This parameter 1S invalid for a VSE/VSAM DLBL. 
Bins - This parameter is invalid for a VSE/VSAM DLBL. 


e Figure D.03: EXTENT Parameters for SAM ESDS 


A file that is implicitly defined is not allocated space until an OPEN 
occurs. At CLOSE time, if the DTF is a DTFSD TYPEFLE=WORK with 
DELETFL=YES, the file is implicitly deleted and the allocated space is 
returned to VSE/VSAM. No other DTF-type CLOSE causes implicit delete 
because current support allows the possibility of OPENing the file ata 
later time for INPUT. The file will not be implicitly deleted until a 
subsequent OPEN for OUTPUT occurs for the same file-id. At this time, 
the file is deleted (if expired or through operator response). 


A file may be deleted via the Access Method Services DELETE command. 
This should be done periodically against expired SAM ESDSs to prevent 
depletion of VSE/VSAM space. 


The DTF DEVICE and DEVADDR parameters are ignored for a managed SAM 
ESDS. 
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The DTF CISIZE parameter 1S rounded to the next higher valid CI size in 
a Manner Similar to the CONTROLINTERVALSIZE parameter of the explicit 
DEFINE CLUSTER command of Access Method Services. 


The SIZE parameter of the EXEC statement must be used, as in VSE/VSAM ) 
access, or the default GETVIS area for the partition must be large 
enough for VSE/VSAM use. 


Transferring Unmanaged SAM Data into a SAM ESDS 


In order to get data into VSE/VSAM managed space, the data must be 
moved. This is accomplished by using REPRO (with ENVIRONMENT 
parameters) with the output parameters indicating a file that may be 
either explicitly or implicitly defined. 


Data Interchange Considerations 


Managed and Unmanaged SAM * 4 


There is no facility to "Surround" a SAM file with VSE/VSAM space; 
therefore, steps must be taken to move SAM data into VSE/VSAM managed 
space. A managed SAM ESDS may not be processed under a prior release of 
DOS/VS without first REPROing the data into an unmanaged space. 


Managed SAM and VSE/VSAM 


All files created by SAM in managed space will be written in non-CA 
format. SAM logic modules will not handle files created in CA format 
(that is, files created by VSE/VSAM). VSE/VSAM will, however, process a 
SAM ESDS. 
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Integrity and Security 


Improved SAM Integrity 


A SAM ESDS has increased integrity over native SAM in the following 
ways: 


e VSE/VSAM controls the space that 1S available for allocation. A file 
cannot be overlapped because extent limits are never specified. 


e In general, when a SAM ESDS is opened for output, it is reset. 
VSE/VSAM will not reset a file when it is in use for either input or 
output. It is not possible, therefore, to delete a file while another 
user has the same file open for access, aS can occur with native SAM. 
When the file is not reset (for examples, a work file, input) VSE/VSAM 
controls access to the file according to the share option specified or 
defaulted. The default is SHROPT 1 which allows only one output user 
at a time to have the file OPEN. 


e If a SAM ESDS has not been CLOSEd by the end of the job step, VSE/VSAM 
will attempt to CLOSE it. This will ensuge that any SAM write 
reguests will be written to the device (for example, in the case in 
which the data is in SAM blocked format). 


A specification of SHAREOPTION 4 on an explicit define of a SAM ESDS is 
ignored, as it is for a VSE/VSAM ESDS. Track/block hold is controlled 
by the HOLD=YES specification in the DTF (but does not require a 
supervisor with TRACK HOLD feature since LOCK/UNLOCK service is used). 


Security 


VSE/VSAM password protection is provided to the SAM ESDS user via 
Operator response. Explicit DEFINE is required to password-protect a 
file. 
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Appendix E: Control Interval Size Calculations 


The following chart is provided to assist you in choosing the proper CI 
Size on the basis of the desired record size (for a new file) or the 
existing CKD physical block size (logical block). 


To use the charts: 


Your exact logical block size may not appear in the chart. Locate the 
column under the smallest logical block size number that is equal to 
or greater than your logical block size. 


This column of figures is the number of logical biocks that fits into 
a Single FBA block of 512 bytes. 


The largest number in the column indicates the CI size that is most 
efficient in utilizing the FBA DASD. 


To determine the number of FBA blocks to be allocated to the file, 
Simply divide the desired number of records by the number found in the 
column. This number of blocks should be rounded to the next higher CI 
boundary and to that number you should add one additional CI for the 
SEOF (software end-of-file). 


For example, assume that your current logical block size is 1000 bytes. 
By looking at the table on page 161, you find the column that is headed 
by the logical block size of 1014. There are several CI sizes from 
which to choose. You must now decide how much processor storage you 
wish to devote to the I/O area for processing this file. ASsume you 
pick a CI size of 8192. Assume also that space is needed for 2500 
logical blocks. The calculations would be as follows: 


FBA blocks reguired = 2500 / 0.50 = 5000. 

FBA biocks per CI = 8192 / 512 = 16. 

5000 rounded to next higher CI boundary = 5008. 

One additional CI must be added for SEOF. 

Total FBA blocks to be allocated = 5008 + 16 = 5024. 


Note: The following chart assumes fixed-length records. To use the 


chart for variable-length records, search for the smallest 
logical block size which is greater than or equal to your average 
logical block plus three bytes. 
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CKD Calculation Formulas 


in calculating the number of records within a given extent when all that 


The formulas in Figure E.01 through Figure E.05 are given to assist you ) 
is known are the extent and the logical block size. 


IBM 2311 Track Capacity Formula 

The following information is needed to determine the number of logical 
blocks per track: 

e Bytes per Record (BPR) = (537 «x (KL + DL) / 512) + C + 61. 

e Bytes in Last Record (BLR) = KL + DL + C. 


e Records per Track (RPT) = ((3625 - BLR) / BPR) + 1. 


Where: KL = Key Length. 
DL = Data Length. 
C = Q when KL = Q. 
C = 20 when KL # QO. 


e Figure E.01: 2311 Track Capacity Formula 


Truncate any fractions in BPR and RPT. Multiply RPT by the number of 
tracks in the extent to obtain the number of logical blocks in the 
extent. 


Example: Assume that the current logical block is 256 bytes without 
keys and the current file occupies 100 tracks. The 
calculations would then be: 


BPR = (537 * (0 + 256) / 512) + 0 + 61 = 329. 
BLR = 0 + 256 + 0 = 256 
RPT = ((3625 - 256) / 329 ) + 1 = 3369 f 329 + 1= 10 + 1 = 11. 


The number of logical blocks in the extent would be: 100 * 11 = 1100. 
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IBM 2314 Track Capacity Formula 

The following information is needed to determine the number of logical 
blocks per track: 

e Bytes per Record (BPR) = (2137 * (KL + DL) / 2048) + C + 101. 

e Bytes in Last Record (BLR) = KL + DL + C. 


e Records per Track (RPT) = ((7294 - BLR) / BPR) + 1. 


Where: KL = Key Length. 
DL = Data Length. 
C = 0 when KL = QO. 
C = 45 when KL # O. 


e Figure E.02: 2314 Track Capacity Formula 


Truncate any fractions in BPR and RPT. Multiply KPT by the number of 
tracks in the extent to obtain the number of logical blocks in the 
extent. 


Example: Assume that the current logical block is 256 bytes without 
keys and the current file occupies 200 tracks. The 
calculations would then be: 


BPR = (2137 * (0 + 256) / 2048) + 0 + 101 = 368. 
BLR = 0 + 256 + 0 = 256. 
RPT = ((7294 - 256) / 368) + 1 = 7038 / 368 + 1 = 19 + 1 = 20. 


The number of logical blocks in the extent would be: 200 * 20 = 4000. 
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IBM 3330 Track Capacity Formula 
The following information is needed to determine the number of logical 
blocks per track: ) 


e Bytes per Record (BPR) = KL + DL + C. 


e Records per Track (RPT) = 13165 / BPR. 


Where: KL = Key Length. 
DL = Data Length. 
C = 135 when KL = 0. 
C = 191 when KL # QO. 


e Figure E.03: 3330 Track Capacity Formula 


Truncate any fraction in RPT. Multiply RPT by the number of tracks in 
the extent to obtain the number of logical blocks in the extent. 


Example: Assume that the current logical block is 1024 bytes without 
keys and the current file occupies 190 tracks. The 
calculations would then be: ) 


O + 1024 + 135 = 1159. 
13164 / 1159 = 11. 


BPR 
KPT 


The number of logical blocks in the extent would be: 190 « 11 = 2090. 
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IBM 3340/3344 Track Capacity Formula 


The following information is needed to determine the number of logical 


blocks per track: 
e Bytes per Record (BPR) = KL + DL + C. 


e Records per Track (RPT) = 8535 / BPR. 


Where: KL = Key Length. 
DL = Data Length. 
C = 167 when KL = Q. 
C = 242 when KL # QO. 


e Figure E.04: 3340/3344 Track Capacity Formula 


Truncate any fraction in RPT. Multiply RPT by the number of tracks in 


the extent to obtain the number of logical blocks in the extent. 


Example: Assume that the current logical block is 1024 bytes without 


keys and the current file occupies 120 tracks. The 
calculations would then be: 


0 + 1024 + 167 = 1191. 
8535 “ 1191 = 7. 


BPR 
RPT 


The number of logical blocks in the extent would be: 120 x 7 
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IBM 3350 Track Capacity Formula 
blocks per track: 


The following information is needed to determine the number of logical ) 


e Bytes per Record (BPR) = KL + DL + C. 


e Records per Track (RPT) = 19254 / BPR. 


Where: KL = Key Length. 
DL = Data Length. 
C = 185 when KL = QO. 
C = 267 when KL # QO. 


e Figure E.05: 3350 Track Capacity Formula 


Truncate any fraction in RPT. Multiply RPT by the number of tracks in 
the extent to obtain the number of logical blocks in the extent. 


Example: Assume that the current logical block is 1024 bytes without 
keys and the current file occupies 300 tracks. The 
calculations would then be: ) 


0 + 1024 + 185 = 1209. 
19254 / 1209 = 15. 


BPR 
RPT 


The number of logical blocks in the extent would be: 300 * 15 = 4500. 
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Appendix E 


Number of Logical Blocks per FBA Block 


869 -— 937 


>) 
oO 
an 
Wn 
oY 
oe] 
= 
nr 
c 
m~ 
je) 
a 
v 
N 
‘AO 
wn 
a 
as 
YQ— 
° 
re 
on™ 
cO 
- © 
is) 
oO— 
an 
oa) 
ow 
1 
oO 
m 
~ 
19 8) 
Oo 
~ 
ie 0) 
QO 


~~ Cee eee es eee eee ee eee ee oe 


ot cee eee ee ne ee 


—_—— <—— Se eee Se ee ee wee oe oe oe oe oe ee ee eee es ees ee es es ee ee 


ee eee eee eee ee ee eee eee ee 


LrOMeodDORFOMOTFOAMEFMOEeNoORrwuoDruoaoarraor 
FUOMMNTNMNNNMNNNNMNNNNNNNNMNNNMNNMWM 
ee ¢ ¢: © @© @ @ BP @ @ ¢© 8 & © #©# @ @ @ @ ® @ @¢ @ @ @ & @ 

eoooo0oeeoeceo0cececgococoocooec0 o°0oo000 00 O° 
—e ee ee oe —_— a ep See ee eee eee ee 
NIFOWDONTODONTFTWUODONDODAWUANOCWWOANOO 
RFNYNTORDAHAONMAMOGODAADMOAMANRAKRNLY 
NONODNONM CORFU RKUOKVUREKF NAMM ATNNMOORDRE 
FENN MMAAMONMCOUOPEPDWONTOMDMOATVBUDWON 

SFrerErerenanannanm 


Logical Block Size 


930 935 


917. + 919 4 921 | 924 


909 


— eee eee eee ee eee eee 


Fixed Block DASD Installation/Conversion Guide 


Page 160 


938 ~ 1019 


— ce eee Oe i Ee eet ii Re 
| il N 
I DMNODOAOIDN DOTAUWDYNMNDUMOODWOOADADAONNA NANA Ff Feere | On Il MODONDOTONMOVWVOWOOOOoUOONOO0OCOOO0OR9RO0 00 
Ov Il MMM AW STW FM SFM AN TFNNM HMMM NHNMMNMNNMMW I ef il AM AFM STM TFN THN AM SFNHOWNMNMNMNMMNMONMMOMNMWM WH 
wo Il eee eee ee # @ @ ®@® © 8 © © @ #@ @ @ @ #®# @ @© € @ @ @ ji © il » © © © @ © © g © © © 2» © @ © © © $ © @ © © © @ @ @ 
Dil qoooooocoococe0ocdc0o°ncn CT°c0o0 Cco0o 90 0 0 0co CoC CC OO i ee || ooooo0ocooocoocooo90nreocooo oe ooooo°0°o fo 
Ml ll Hi 
il ee ee I =i Se 
| | 
iH AMNDAADNDTAUWDMNOVOWUAVOUIDADOWDIWDOMNNANNNA NAN Seere™M i JT iil OoOmooonNnoTomowooeocooo°eo0ne°o090c0ce of 
~*~ Il WMWMMAFAW AM FMNOAFAM TFN FTMONMNMNHMHNMWMNMNMNMNMMNMWWHM il = Il NAM AM AM FAN SFN AWM TNHNOWNMNMNMNMNMNMMNONMWMWNM 
oO il ee e e8e ef © ee @ e& @ e@ ® &® @ @ @ #@ @ ¢ © @ @ @ @ @ @ Jf © il * © © #8 @ &© @ @ © @ @ @ @ © @ © © © € © © © @ © © © 8 
fo | | qoooooocoo0o0c0doo0oc 0o0o0co0oo0oco0o ceo 0o°o0 O ll f= Il oovoooocoocooococooqcooo00 980 Ccoo0o0o oc co Oo 
Ht] W MN 
mee mye we we ww ew we ee ee ee ia i ee ee — T} — fe ee we ee ee _— a eee eee ee eee ee —ooeee ee e 
Il i il 
aa i} OMODDANDAVWDMIOVWVODBDODGTIOODOMNNANNA NA Fern” i i OMOQODoONnNnNoronmnNnowoouvoqoqoqoo0o°0c°e 930 9800 & 
Q nH Il WWMM AFM AMW FMW AM ASM AMNMNMNMWMNMHMHNMMMWMY ITY N Il OMNNMNTMN AN AM AM AFM TFNOMNMNMNMNMONNMNHMMMNMMNWM 
Q Ww) Il ees ee © © @ » © @ © ¢ © @ © © © © © © © © © @ © 8 8 i oO Il es § © e © @e «© @¢ © @ © © @ e@ © © © © © © © ee 8 8 
py on il qQooooccooo0oe0co0co0nCTc0oc0 90 ooononcnoo°$d O |i o il oooococoooo0o°0co°0codcocnco0o0oeo0°0 0 0000 
iT] iT} i 
a =i mw me re we wee we we we ee ee ee ree ee ee ee ee we we ee oe oe f mf a we we eee ee a ae a a a a ae ee 
| I 
—Q iT] DMNDADAANDWDTAUWMNDWDVOIDMNIDAWIWDIONMNNANNAN NA &SFeMNnME il It OMODOODANDOTOMOWoOoWooo9RI0oO0000oO0°o T &- 
Fy @ il NMM AFM FM AFM STM TM NMMNHMHNMNMMNMMMNMNMM MW I © il WOMM AFM TMH AM ANTM TFNOWNHMNNMNNMNNMNNMNMNWY 
en Il es © § © © © © © © © © © © © 8 te hele Gl lll ll ll Il Dp il eeeeee ee «ee ef #® # © » © @ © © © © © e 8 le 
(a) oe || oOoo0oo0oo0o0coo0cocodo0o0o°Cc CTCoecoo0o0o Co 0o0o0co Coo0oo°o Oo il n Il oqooooocoocoocoooaooococecdc0q0ov0 eoo0oo0o°0c0o o& 
QV Hl KN N 
Pu a I a ee en a a I ame | se eee eee ey eee ese eee 
iT} 
Y N Il ann ee a oan a et ns ce ei N I OmMmMooonowrownowoowodcnrcocoocwceT°ce°c eo rer 
oa AW jl WIMM FMAM FM FTMTFTMONMMNHNMHNOMONHM NM HMM NMNMWOW MWY tt -4@® il NMNANANMN AM SAMNTMNAMNMTFNNMNHMMNHNMNKMNNMNNMONWM 
0 | YW il * £ © @ @ @ @ © @ © © © © © © € © © @ © © © eg ew ew eH ND I ees © #» @ © «© © #@ © @€ © © © © @ © © & © © © ee © ee 
e) on il oqoovoooooocooocoooc oooooooc ooo Co09c Oo il OV II oooovo0ooocooocoo0o0cooqdoo0 000 0o 00 0 0 
et Ag rT] tl Ad Ml 
fQ oo ee 1 ou Ce 
I 
- a | " OMDDANIODOTUOMAOVUOIOMAOAWMAIAMNMNANNANMAMNMNM Il A N gIOmMooonNnotrtomMNnowWoouOo0o0000o 9°70 00 rere 
o gor WWMM FM STN FMAFTMTFMONMNMNMNMMNMNMNMNNM MM WMWW |] AW I NOMNW ANAM ANAM AM ATANNMONMNMNNMNMNNMNMNMOMMWM YW 
Q wil eee e 0 8 @ © © © © 9 © © © © © © © © © ew elf le "If @ il ee.8 ©» © @© © @ @© © § © © @ © © 8 © Fe © ee ee lel el 
‘el Phe oooooooo0co°ceocoece°oeo00 o00oe0co0qo0o 00 COCO nAMm i oocoaoocoocoocooooeoodaooceo0o0c0c 0 oo ooooo°oCc © 
mn iT] It I 
- a —— qu cee em ee es es ce ee ee es es ee ees we ee ee ey wee es eee i in ll oak ee ee ee ee —~ ee eee eee eee ee 
} I | I 
@) " DMDADANDTAUWDMNIOMAMAOAOIMMNANNANANMMNANMNM I M HT} OMoOaoaoNnoronoowunorWo0o 00 00 000 Nerr7re 
Yl foe, mm || WMMA>FWM AWM FMNMAFAMNMNMNHONMMNONMMNMNHMMNMMNM MOM HAIN I NOMNAMANMW AM AM AM TFN TFNNNHNWMNMMWNMNMMNWMWWNM 
(oe ee em a || eeee eee © © ¢ # 8 @© @ © @ @© @ © @ © @ @ © @ @ I} HD I e 2  @ © @ @€ @ @ © # © 8® @ @& @ © © €¢ © © © & © © © @ 
nil oqooooocococoocooccec Ceo coo 0oo0oo0o90 Cf oooco°;’ OO il On il oOo ooocoooco0oocoocoqdoo0cocco0ococeo0 0 ooo°c eo 
iW il Il It 
(0) — || —_e Ss eee ewe ee ee eee ee HW — Ii awe eee oo —h op cee ee ee ee eee 
QO HW i] i 
=| T] DIMODANDTAIUWDNMNIODOMNOMIADAIAOANMNMNNNANANAAMNNAMNM I I OMDDANDAVWMNMNIWDWOVWOWOOOOCOAOOCOOONN fre 
| J il MMM FM FTM ATM TMMNMM HMM HM NM NM NM MN MONWW ii mn iI WOMNMAM AM AM THM AM TFNONMNMNMNNMNMNMNMWYMNWM 
= c= a || ee 8 @e@ @ @ @ # © 8 @ @9 @ @ @ @© @ @ @ § @ @ @ w8 @ @ e@ jf X~ il * © e @ @e @ @ @ @ @ ¢ © © @ @ @ @ © @ © @ @ @ @ e@ @ ¢ 
Oo il qooooo0qcooco;rocv0ooco°ocd0ocoo00c0 Cco0c0 00 COCO OCOCCOC Oo ll m il oooocoooooco0oo0ocococeocecoco0c0oc°o00 °c 000 Oo 
I WW Il 
cae Ol A ee ee Eee iT} we |) ew wwe wr ww we ee ee ee i ies ae 
I HT] 
iT] OMDDANDWDTAOMIAMIOMOAOAOAMMNNNAN SATAMNNNMN!M iI I OMDDANDAGTHNHNVOVUODWODODIDDAOONNANAN Tere ef 
@ il NMM FMW AM FM ANNMMNM HN NMNMNMHNHNMNNMNONMMNW || J iil NOMNMNANM AM AN AM AM TFMNNNMNHNHNMNMNMNNNMNMMNWYN 
v*) Il rr eS Se er ee 2 || ee || Cr a er ee er i i i 2 Pn Pt Pe Pe 
ae ooooooo0ooo0coo0occdecndo0 900 00 0c 0 0 CC OO ll Oo il oqooooooooco0ao0o0occococe00cdoo00oo 00 00 
{l iT] 
mr em we es we ee ee es ee ew ee ee eee ee || ie | I 
I N 
cd) IUNTFODWDONTODMDANTHODMDANDWDAUMOANOWOWWANSD DA ijl VINAFODANAWDWDANATAODMDONVDAWATFANOCWMVIANO®A 
be} N NErNMNAOPADANIONMANMNUOADAADMNAMANKRPNAKLPNAWYO I_ ANUTNMAORPAMNIONMANMNWOADAADMAMAAKRAKNAY 
U-d IMONMNDANONDOETOTOMRTUOUANAMONM FANN OOMLP Il YURI NWOMONMCTCMHMOW KM UO KM UM KU REKNANMMsTNONMVOUOKME 
Ww | CPENN AMA FMWNOUOUPMPKPDWDIONTODOATAWWON | Ww) Il KONINNMTAANNVOMOMKFDWDANAVWDWDIONTODON 
|} CTF RF EFNNNNN MAM II | Tere renQn1aa4»nnamnm 


Page 161 


Control Interval Size Calculations 


Appendix E 


1020 — 1108 


@ il NNOMANEPATAOMNMNKFUNUOUNMNNNMWOOMKEY™ WO WOW il oO Il MAMNOMNMAREP TON KF DNIODMNMNNAMANNMNNMUOAMWWM 
wo il oO Ee ae ee ae ee a a a a a a a a a a i a a a a a a 2 || © Il mONasrTMsanNnasrtarasratNnsrasrtasrasarasrasrasaswrser rte Tatts 
© il >» © © @ © © ¢€ © @ @ © @ e@ © © © © © @ £© &§ @ 80 @ @ ff = |i e 2@ @ © @ © @ © @ @ 89 © © @ @ @ © @©@ © © © © © © @ 8 
= || tooooocooocoooo0oo0o0°c0°00 co 0ce0co Coco SO ll = I oo0oooeceoocncemeocococeooecnoq0co0°ce00c00 8 
i] i) i] 
on wwe ee eee es ee ws we eee we we we we wees ee ws es eee i i iT] = comms ee ww we we ee we we ee i ie 
tl { 
J il AMNADAANEY TFOMNMNKFONOMNMNWODOE’K HAE DAVNYOWLO il a | MAMOMANEMPTFAOMKFUONOAMNMNAMANMNMNMOANMNWN 
wo Il oe. Ie ane Bt alae Bt ae 2 am a a a a a a a a a a a a a 2 | | © il (oo O. Ee 20 h0 ee oe ee a a a a a a a a a 2 a a ee a a a 2 
© il * 6© © © © » @ @ @ © 2 @ © © © © © @ 8 p @ © @ © @ 2B jf Le || ee ef @ # © © #@ © © @ © © @ @ @ gg © © © © © © © 8 
a || oe Rooke eoko Roo oko Roko Ro Roo RoRoRokoosokoRonom || -— Hn | oooooocoeocococec°ococoeo0o0o 979000 00° 
II H Il 
— || —_— a Oe ee ee ee ie 1} — || — = ee == “SP a oe eee ee eee 
I I Il 
al -~ il NNOMNKP TOM KUONUMNNOOMKEE™K DAD WM Il Nil AMOMANEY FON KFT ONWDMNMUOMANMNNNOUMNMNWNM 
O wo Il 2 oD ng ee aoe ee a a a a a a a a a a a a a a oe a a a | © il ooo Ee 0060 200 ee a a ee a a a a a 2 a a ee a a oe a a a a 2 
(@) © il ee © © @ @ @ © © g © » © » © © © ee © Bw eB ell le il ee il eee if 8@ © © @ ¢ © g © © © g@ © © @ © © © © © @ @ 8 
ps a cooooc»*#eioeoccocedceoooco°0 C7e0ocoo0o0o 00 CO | = il ooo0ooo0oo9;c°0c 97 eq70o0ooco0ococoCcoocdoaoo0o0o0o°0Cc oe & 
I iT iT) 
- aa Sa ne eee A ee ee i Se SO res eg e — eee eee ee eas ss eae 
mM @ il MMOMNEF SFON KFUOUNUMMNNMNOUOEHMOE HM OD®W°0 i ol || AMOMNEYF TON KFUVUNATOMMMUNMAwWMNnNMOowowown 
Pee wy iy 22 me. Ee ae Ee ales i i a i a a a a a er a i i a a a a a 2 a 2 || ao il oo eI 080m oe ee a a a a a a a 2 oe a a a a a a ae 2 a a 2 
2 Il ee || oO ll Cr 
H = Il oooo c9*#eooooooooo0oo0e°n @a0oco0ooco0co 0c cd | ee il Moo Ro Ro Bo Ro No Noho Ro Ro Roo Reo Ro Rok Ro Rooke ho kokon> 
Vv iT) I I 
jer Taee | ake RE a Wg am owe wee we — Ce eee 
il iH 
Y Nw il NAMNOMNEF STON FUNUOMNMNOORK-KM™ DADWDADW iI NW iI |INNOMNNRPTONFONUMNNUNMAFNMNNNUOVIOUUOWM 
wd AW Il oe G.I ian i oo Be a a i a a a a a a a a 2 a oe a oe a 2) et ee neo Ee 200 oe ee a a a a a a a a 2 a a ee a ee ee a a ee a | 
O NO ii Cr 2 | Pe o> 2 || * 8 © @ © © ¢ © © © 8 © © @ R 8 8 8 Pl ehlllklkel 
(@) ae oooo c»*eeo0c0oooooo0o00c0°0co coc coco co Coco Od | = Il ooooo0oc*oeooooocoo0oo00 970 00 00 0coOoO 8 oO 
— as I No Ag uN 
mG ot ee ee eee ee ees eee ee ie oO — eS ee ee oe OS ee ees ee es ee ee ee ieee ee ie 
| 
— am il IYAMNOMNANEFTONMKONOMOODZD0C0O0000 00 Ct Ae Ii MWMWOMNAKMP TFOMKFUAUMNMUVUUAFTMMNMWOO DOO 
wo mn il ANFTMNAEeMNeaeaFsaraTFTFTFTFANONMNHMNMNHMHNMNHNNMNMMNWM |] AM iI (ooo i oe dae em a a a a a a ee a a a a a a ee a a a a af 
Y © il e* 8 © © © ee @ © #©@ © @ @ © 8 fF © 8 © & © H BD ee 8 / © il ee @ © @ @ © @ © © @€ © © @€ 8 © © © © & GB BP ee el 
oe aon qooooocococedmoon0°coooo°oco co oCc co0co oOo Il He i cCoocoocooooaqaccooocoodooooceoono°noco°00oc & 
il @ iH) 
2 a — eww we ee we we we we ee eee ae i Wo mmm meee wm ww we we we ws we we ww ee ae i ie a 
. ' | on iT} 
mn Il IMNOMNBTAONHNOWODOWTDODODOCOVCNOVOCOOCOCOOOCOCOO! ami | AMOMNNE FON KF UOUNUMNNDOUFNMNMOWO DOO 
4. on Il ANAFAMAMANMN AM TAM FMNNH NM NM NVM NHNNNHMNNMNMW Il OO Il oo ®. Ee doe it aoe ee a ae a a a a a a a a a a a a a a a a a 2 
oO |jHO ll i i i i i i i i | re a | | a ee ee 2 
fe ae O97 0 0 0000000000 00 00 000 0000 CO | = Il qoqooo0ocoMmcoocoocoococdoeoccooo°o0o0 980 000 00 
i Nl iH) 
= = —_—— eee ees es eee ee ee ee ee eee ie i Il — || — Ss ae oe eee oie ee <p ee ee ee ee ee ee 
if) I 
= | = Il NMNOMNOTONWMOWOoOWMOTDOCO00000 0cooocod.d | rm il NAMNOMNNKFPTAONKUNOMNMUVUUOErMRMMMN OW OO 
3 N Il ANSATMNANM AM AFM AN FHWON NM NM MMH NNMWMYW if m Il oO I ie et aie ee a a a a a a a a a a a a a a a 0 
x © il ee 9 © © @ @ @ © © @9 @ © © © @ © © © © © © 8B eg 8 og Uf © Il eee «see @ 9 e ¢ @ © »@ 9 © © © @ @ ee & ee 
= il oe he ieee Reokeo oko Ro hone oR eRekeke ooo Rhonoheo nono) ef il qoooqooc”cooooooococoeod0o0o0 oo 00°00 } 
I! T i 
| pa —_wae eee ee es ee eee eee es | = —_— ee ee eee eee eee eee eee eee 
I | 
© il IMUMNOONODOAONHMVNOWOWOOOVOOCOCOCOCOOCOOOOS) I N Il AMOMNNRP FON FUOUNUMNNWOUErEHMHMNM OMO OO 
N Il MANFMWAFN AM SFMN AN TFNMNNMNMNMNKHNMNNKHNNMNWM DW Ij ~~ Il ‘oe ® I aioe Be a oe ee a a = a = a a a a 2 a a a a a a a a a 0 
& il a | | © il Oe ee ee ee ee 2 | 
vos ceoocoeoeoeceeceoco0co0cod0qc0o0no0o9eocce coo oa Ccoooc”d od il = il oooooooo0oc0oodcocc0°o0°0 e000 C000 Oo 
i) iT) 
praronviess | aia elags gress — ee ee ee ee se ee ee ee ee ee ; ert Se ti 
I 
c¢}) INFODMDONTZTODMDANATWOMDMODONDAWANOWWIOANOCOD I VDINTFUDANAUODONTVOIMDCNOCOWVOANOAWIWIFNSO®D 
MON ErHNMNFORDHAOINMANODAADMNADAMANANKRARNAYMO IHN I ZTNMNAFORDNHONMHANODHAADMNDAMNANKRARN 
UO s-d INONONONCDOKT OKO KFORFANMNMNATFAFANNOONRR Ill Ud I_ NODONODONHNONDOKUOKFVORKURKANMNMNAFNONVOVORDM 
n II krTmHNNMMTAFTTANNMOUREKPDAONTFTUVUMAIONTWODWON i Ww) Il TEA NNAMGMTSTAFMONMNWOUOPERADAONTWODWAOANTUVUOADON 
iH Fer nrenanrnravx»nnmAm”m il l Trererenanynananmnm 
ce we ee we ee ee we ew we re cee eee es es we ee es se wee ee ee ee ee ie ee OE ee ee ee 


Fixed Block DASD Installation/Conversion Guide 


Page 162 


1109 — 1204 


r —E a ee SS ee eee eee eee ee ee eee eee ee eee eee eee eee be | 
it) I i) 
eee | AMOMNMEMMOWBFODONOMDENGANMNANANNMN I J Il MAMNMOMNOAMrPMNMNOWORKW DAMIR DAM AGQLPNAN OD FN FEN 
Ww Il MNFMannmnanwranwrasawrasaratrasawasrsrtsarasrwatss sill © il MANFMNMMAmMmManmnaramMraanwrawrrarsawTrawtast 
= Il er @ © © © © @ e@ © @ © © © @© © © 9 © © © © @ 8 & 98 If N Il ee ees #@ ss 09 © @ ee @ @ © # © © © © © © @ 28 e@ 8 8 
| =— Il gooo0o0oocecoeoo°ocecocceccoco0o0 00 00 COCO ill el ooqoooooco0oco0coooc°odc°ce0o0c0c0c°0°o0°0 o°0coComuce cao cao lca 
Il Il lt 
aan — wm we wr wr nw we we we we we re we wes we we we nee i i we i mae ——y omy eee wee ce we we we we ee ws we es ee ee ne es 
| | ! 
oD Il AMNMNOANRP TATOO RDNWOMALPCNMANMMANM”!NM Il J il MAMOMOaANnrmnNnoqgqvvuer DMOMDRKNAVSe NAN OA TAN LN 
J il mMNasaManseranwaranNnwzaarawarawrzasrawraasrsrasasasrst sts SC o il MANAFAMNMMAMaAmmMmMmMaynranwawrasasewaraasaaststwss 
= Il ee 2©«© * © © ¢ @© @ @ ££ © 8 © 2p» @ © © @ @ @ @ © @© p @ @ |f = il * 28 8 © © @ © @ @ @ © @© @ © © © © © gg © © © @ 8 9 @ 
= Il oooooococoo0ocn*noccococnoo0 Ccoe°0ccecoo°;} Oo il = il oooocoo0cococ0 Cece [00 0e0coo0°o090°ocoooclO lO 


| 
| 
l 
l 
| 
{ 
l 
i 
| 
| 
i 
l 
| 
( 
| 
( 
{ 
{ 
| 
{ 
| 
| 
l 
( 
( 
{ 
( 
l 
| 
| 
| 
l 
( 
{ 
i 
l 
l 
( 
l 
{ 
l 
| 
{ 
( 
{ 
l 
{ 
| 
i 
l 
| 
{ 
{ 
{ 
| 


| 
ae © Il ala Moa on eo ao ae eo aoe ae ee ~M Il MHMNOMNMOAMNHNWDWORKFTAOANODRPOARTNDEKENWHKNANN KN 
O J il ONaerTmManNnsraaranNnwranwrastrtawrasaawratrtasasawrwaasrtstsar aS il HN Ih ANAFAMANMNmMNAANMAnNnTATAAMAaFaAtaFTFsasastwsasatsT Ss 
Oo - il J} «© © © © © © © § © © © «© © 8 @ © © © © Hh ee lhl tl Il = Il Pe ee ee ee i i Oe 2 | 
pal = II trroooooocoooooco°oooocooco0co0ocooo0o0o0°0o Co°9c Oo il = il qoooooo0ocogocoqoodooooeo0 7 o0oqooo 00 00 00 3° 
Il I ll 
— || ew ee ee I ee ee we ee wee ae ai ie ae — eee we ae ie ae = 
—<S iT iT iT 
oO ~ Il AUNOMNNEY TFOOKANDOMORKNMANMANNMNATAAwNMNM i = il MMNMOMNEHYMOVURKT DNOEFPODOK NOR NOP NN SN 
hy ~m II noe. I~ dine it Mee me ai aoe i ae ee ae a 2 a a a a a a an a a ee a 2 | | Nn Ii MANANMaANMAaAmMaAnMnranawraarwrwawaraaereresasawrwsaates 
= |! ee 20 © 9 @ @ @ @ @ @ #09 © © © © © © £8 © & © © @ © w& @ jf = Il e e@ @ e © @ © © @¢ @ e @ © © @ @ @ @© 8 @ © @© @ 8 8 @ 
4 ef il oooo0oo0cocooqcncococococcocooo0oo CoCo °c 0c co ° il ee il ooooqc”ncocooqouocoqocoecnoaococn°co0°c cd oo 0c 0 3° 
Vv I | tl 
Qu ewe wr we www www ee ae eae ae ae i" mf we we we we we ee ww we we ee we ae ae ae i ae 
Vv ll i ® ll 
) Nw Il | [Gea wa ome ee ee ee eT Nw Il MMQMNNEHMNDVOP AN ODMOKNODWISENMEKAQNEN 
ag anh il OMOnaAaNnanwaraaraAnwzanwrasarwaratraarawsraartsasrawsreea st st il AD i mNnNarmMamnmnwaramwmanwmarawrAmMmMoawrtraeawrwoasrsesasTsrsre 
cl =a Pose eeo ose oo oo Ceo Coe oe eSCeece TT Su Ce ee ee sO Pe i 2 2 Pe | 
oO = Il oooocoo0eceo°c0 90 Cccoccocooo0o 7o0CcCooo oOo ll = Il oooqooocoocococoo°cncec@CVo eo 000 0°00: OC 
-t Ag I | 3 I 
ea) Q — || ome woe we ww we wr wwe ww we we we we we eae ae a es a se Te | a i i edie enti ie 
Oo Il WO I 
a an iil MMNOMNNRP ADO KDBDNOMMNKNMANMNMA Aww Il Ae il NNOMNERMNAOKMDADNODORMPOKNDOKANMNENAMN 
i] Own il MONAaAmMaMararanwannawrasraarasawaswsawatwraaerawsrwsarast TC TH NO I MANAManMnnaranaranwrwanmnmwrarwrwrasasaewawsweraTarases 
.@) = il ** @ @ @ © @ © @ @ #@ © © @ #@ © @ 8 @ & @ @ @ @ @ @ jf c= |! , e@ © # * «© © @ © @ @ @ © © © @ @ @ © @ © @ F © 6 8 
‘a oe il ooooooeooocooocoocococood0doco0o0c0 CTCoccooo °c 0 il Ae i oooo0oco0ccooooceoocce eoooooo Ee 0 eo 0°00 © 
oO co Il | « iT] 
Oo QO — Il —_— eee De ll ee tO — Il —_— Se oc cee eee ee eee 
—) ef Il ' I ce Ih 
muon il | NMMNMOMNE™- TFOOKANWMNHKENMNANNHNMNA TFTFNW WW WH il MAMNMOMNE NODE DNOMOANANMSEAMMANNANMNM 
4 on il MONaAnMsamMasramManwrarasraasrtasrarasawrasrasrtsesrsrast il Ow li MANaAmMaranmnanmnmansasaaraAnarasrawrawraraaraasrtaaeasts 
oO | Ae il ees #8 © @ @ R @ ® © 8 © 8©@ © © © © © © © © © 8h 8 oe If = I eee eF © » © © © » ww © © 8 © PF 8 ee ee ll 
. = I ooo kookoReoloRokokoko hook o Ro Roce Rolokokokokokonom || = | oooooocooocoooeooceqgoocoeooo°ooe9o ooo 
i} F Il 
ae ll ee ee ee ee ee ‘ aa — a ee eee — ee es ee eee ee 
| At MMNMNOMNARP AWN FAWN OMNBFSNMANNMA AWW ii © il IMMNMOMNENHNDWVOKRANTMOKNMENNMNANNMmNM 
=] N Il MN asramManmoastrtwaraaranNnwartatrawsreaTwraeastaseast sas iil © Il mANAmMAanmMmMNrasraAananmaratraraarawsrawraearaewrwsasres 
= Sa erpe ee e@ @ » @ © @ ©» © @¢ @ © © © @ © @ @ © g @ @ jf = il 4 2» © 8 @ @ ee @ © @ &© © © © @ © ©» @ © @ © @ 8 @ @ @ 
= Il oo00o coo oo0o0oococooococooqao0aoocoo0oco0coCcocoCo°d Oo i = Il oo0ocooocoaoocooo0ocoococdcon0c0Ccoccoocoodo So 
iH Il ll 
| come mew wr we wr ew wr ww wwe we we we ee ee we ae ae ae Ce iT wee mm wee w e e w  we we we we wes wes we iae i  e 
Ul I iH] 
Ol EL ONNMNOMNnNFADNHNKFTADNOMNNNAMNANHWM HA FwWNW il ~ ll TE MMOoOMNnnTMNououwrFODONOMNOrnanNnrNAMNMNANMAM 
~- il ne Ee 08 ee ee a a a 8 a a ee ee a a a a a a a a a a 2 || Vom || MNFAManMnaraAnMnanasrawtrtarararararawsraaresass 
= I ee 8 @ © @ © @ 8 @ gg» 29 @ @ #©& © #@ © © @ 8 8 © © » @ @ |f = | *. 8© @ ©» @ @ # © © @ © ®@ @ @ © @ @ © @ e@ @ © © © 4 8 
= il ooooocnoococeoocccc0cceoocoo0o0co0 0 coo CO ll = Il oooocooooco0oc9cdcecocqeoo0°0c0 f7o°0coe oo oo 
I I T} 
asia —_— SSeS eee eee —_—= || era ——e ae cee eee ee eo eee eee eee ee 
i 
dv INFUODWDOAONTAUODWDON TOBDMDANOCOAWUWUANOAVNUANCOCOA | VIiNnNFODWDONAUWOMWMONTODWONOWMUOIANODOAvVIAN OA 
HN VNFKNMTORPOAOHOATMNHAMODADRHAAODOMAMANKRAKRNA YO IAN IENMA OP DNHWDOAMNHANODATAMAMANKRNAHKNA /O 
O «ret IOONMON ONO wFTvOowrTOKURFNANNNMAANNMVOUORPPRP Il Ud ld NONMNDHNON DORK VUOKUOKFUTFANMMATNNVOVURE 
WY) Il hrPErNNMMNTATANMNNMVOUOMPAONATAUWOAWDONATAWAOAON ill w" Il FENN MMT AMWNMWWOOUPHP DON FWOADIAINTODON 
il CrRrRFENANAANM”™ il I CFF YFeENnrnNANANNMmM™ 


Page 163 


Control Interval Size Calculations 


Appendix E 


1324 


1205 - 


~ 
OO 
N 
med 
oa] 
Ww 
N 
bad 
ad = 
Q wn 
© N 
on | = 
fa) 
es 
(Q We) 
Pay cg 
N 
ty = 
gy 
for Ree 
1) 
VW) N © 
ad | -HN 
1) vaiN 
(e) = 
| eas 
mM Oo— 
oe] 
- an~ 
ie] mn 
OQ N 
To | aoa 
m wc 
oO U— 
ra) “ed 
Mo 
Yad ON 
Oo NN 
= 
i-4 
@ — 
Q 
| ~) 
= | = 
=z GN 
= 
nN 
© 
N 
= 
cd) 
eI N 
UO -el 
wy 


ee 


awe Se ee ee eee eee eee eee ee 


bl ee ee a a i i a i i 
. 


OrnoroorF OF & Oo 
oe ee a a a a a a a a 0 
ee##eee.8f #6 8 @ e@ 8 
oooo0oe0oc9#eooo°o°o°o 
oOornoroororro 
i oe em a a a a a a ee a 0 
x. ee @ @e@ @ @ 8&8 © PP @ @ @, 

oo 
ORFNnorooco Forres 
FrFarmnoawaasweaTswatmls St 


—e Se ee eee ee ee ee ee ieee es 


Logical Block Size 


1278 | 


1302 § 1310 | 


1292 


1279 | 


1277 


ee ee ee eee eee eee ee eee 


NYNMNOMODOMMNOUOMANNMNBPMNEMFOAPAOArPOArAE 
ANANANMAMNAMAMMHMAMAMNMAMNAMMMHAMAMNNM 
ee ef © © © © @€ © © © 8 wee ell hl ll llc Ul lel 
oooooocoocoeoocoqooco0qcoceoo0 eo0 
ANOMNDKEFMNOWMNOANNMEPMPNEFAOARPOAr OE 
ANNMAMNMAMMMAMNMAMNNAMNMMMAMMAMMMNM 


MMNOMOeFrMNOWOMANMAPMPAPrAODAPFAaAARADADMK 
ANNAN MONMMAMNMNMNMAMMNAMMAMMAMMAMNMMMAM MH 
e ee ee#8# ef #@ @ @ @ #@ © @ @© @® 9 @©@ @ @ &@ #®# © @ Q @, 8 
coooe0oooeooocoeoeocococec0CVooe0°0o0 oe0 0000 Oo 
=e ee ee —— ae ee cee ce ee Os eee ee —_e <—_ = 
MMNOMNAMrPMEOUOUMOAMNMEPMHErArA@DAVWGAADACNANH 
ANNAN MAMM|AMAMYNMNMAMMNAMMNMMMAMMMNMNAM 
es ee ® @ @ & @ © @ &® © © © @ © © @ © © € &@ &@ 8 8B 
oqoooocoocnecoaocoocococooeocoo0o0co0°o°ocoe°o°0o °o 
=aweweoa “22 awe we yee aoe eee = wee eee ee eee 
NMNOMOAM,rFMOWM@DAMNOPOPAKrPDACAARADACNH 
ANNMANMMAMNMNAMNMMAMAMMNMHMAMMNMMAM 
ee ¢e oe 0 ¢@ .@ @¢ @ © © § @ @ @ € @©@ @ @ ®© @©@ © © 8 @ 8 
oooooooeoocoocooocdcc0cocoqgon0no0ooo0o°0o°oeo0o00c o 
NANOMOAPMHOWUMOANOPFPOPArODOOWAMAOAOIOA 
ANNMNAMMNHAMMNMMAMAMMNMMHAMMNMMAM 
ee, © @ @ © © # © @ @©@ @ © @ @ © © e@ & © & @ 8. 8 
ooooooococoodcooo0co0ce00eo0o00°o0o°0 000 0 
awe ewe (= ou Oe ed 
NNON DADE MNOOMANOEFDOE AK DOANRVWACAH 
ANTFMANMNMNAMAMMAMAMAMMMMNAMAMMNAM 
e @ee@# e®@ @ @ @ @ @ a @ @ © #@ @ € @ @ @ @ © Q © @ 
qoooocooo0c*oooooqo0o0ce o ooo o0c°o0o 


Fixed Block DASD InstallationysConversion Guide 


Page 164 


1325 — 1462 


i et ee a en ee a ee 


I it Nl 
wy il NNOMNDBMNMNODUMOAMNMNMeENMNMMNTOMUMNAFMWMY II N Il MNANOUOMNAMMNOFPMOEOAMEFOMN FMMNAMAMWM = 
° il MANNANN MAMAMMAMMNAMNAMNMAMAMNMMANMMmANMMmANM II wo il MANNMNNANMNMMNMNHMANMNMAMMANMNMAMAMAMAMAMMMNM 
Fnn a || ss 28 8 © @ © @ ®@ @ © © © © © © @© 8 e@ © @ © @ e@ @ F @ jf =z il eeteeee es «© # © @ © @ © ©» @ » © @ & © 8 8G ee 
=— il oeceoqoooo0codcn”coceoocnocnoc0 ooo oo°o°$}jo il e Il oooo0oooTc9*cooooddocnrou0°0coeo0oc°cocoo0cnoo0o ooo & 
I Il i] 
il eR i ol Se en ee See, a ee. ee ee ee, Se a a a See Se) See ee eo ee 
' 

e il ANOMAMMODUOMANMENMMNTOIOUNONMNOWWMW iI = il NMNOMODANMOPMNOAMEKNMANAMMNAMAAMwW +S 

© il MNNANNANMAMMANAMMAMMNHAMNM|AMNMNMNMHAMAMMAOMN® iI wo il NMANMNANMNMNNMONMANMAMNAMNAMHAMANMNAMHMAMAMN 

=z || » 2 © © © © @ @ £ © © © 9 © g © © © 2P © @ © 8 © © @ jl Zz il e «ee @ e@ ® ® © @ @  #@ .2 @© p © @ © @ @ © @© © © @ 

- oooooc}*”ooooooooooqo0oco°ooco°cecoeco°$;} Oo il = Il qoeqeoooc*”ooooogoooooooqoq0o°0oc°”*oeocqoceo 

i} ll Il 
—_ || > cee wees se es ee ee ee Oe eS ee Eee ee re " —_~ || —— ee eee ee ee ee ee ~~ =< 
I I Nl 
bt wn i | MHMNMOMDAMNMNMOUMENMNFNMNMNTOMUMUOM WW) Il wh It HNMOMDBMWMOEPMOODMeENMANFMwMATwHWAMNwNMS 
0] nH MANANNMMAMMMNANMNAMNMNMNNMANMNMHANMNNMANMNNMANMANMANM iI J il SSS Ne aS SL ee 
() ~ Il a 2 || JT il ee 08 e@ eee? 86s © @ @ @ @ @ © Re ee ek hl ell 
fo | = il oqooooo0ocoeoc”*coodooocooc””nno ooo0ooooq;q°o °O il = Il SODKO OOOO OO OC OOOO OOO COO CSCSCS 
4 il i ] 
at rn awe Swe ewe OS eu eee el ——e = ee ee i ace ww ep So eee eee ees ee cee See ee 
mM 7 iil AMOMNDANMODOUOMIOMNMRERNMNOPYMNPYOPOPF OF OF Ii ~ Il NAMNDWMHOMMNIAKYPMNODAMErMNMMANAFAMMwMY THN AWM FS 
faq oO il ANNMNANNMAMAMNMAMNMNMAMAMAMMNAMNM|AMANMNMMAMNNMM I ~ ti ANNMANMNMANANAANNMHAMMAMAMAMAMAMMMAMNMAM 
~ Il Cr 2 || ZT il er © » © © © © e € @ © @ © © ee &e we ee ee lel ell 
LH 7 il ooooo0crcoooo0ooooqo0ec;”*od ooo oooooo$}j{oao ill = il qoooooooc@ooocooceo0c oo0ooecoo0oo0o0oe e008 
4) " i} ll 
Cy ot — «a Co cue ce ce ce Eo cow cum cee cee cee ce eee se eee oc cee eee a ee oo ee ces eee ee eee eee ee —— oe cue es es eee se 
Y NO~ Il IMMOMDNMDOMONMPFPMNEPNPOPFPUOPRP OP OF Il NN il AMNIWOMAMMNOEFMIWIAOANMNerMNMMAMAMMN TFN TFNW |S 
Aa ‘AO fl ANNMANNAMNMHMAHDMMAMAMMAMAMAMHAMAMAMNAANMNNMOM IAM ii MHAUNMNNMMANMMANMNANHMMAMMNAMMAMMAMAMOMNM 
Ornm il ee Se | 2 ee de || | 
re) =— I ooooo0ooeocooooced eo0oc0ooeceoo0°o0 C0°o°coo°o il = il qoocoooooqcooooooq0ceo900c090e ooo & 
re as Il Il Ag | 
faa) ae SN en eee i aa ee ee ee ee ee EEO ee ee 
re an il MMNOMAPFYrFMOUMOWMMErFMMPNHNP OFwuorPOoOTror ill He il AMNOWOMOAMNMNMOFMIONHM KYM MMNTAMNMNHAwWTFuMWwWM Ss 
© mo il ANNAN MHAHMMNAMAMAMHMAMMNMAMNHMNMNAMHMHMMNAM I AM Il MANANMNANMNANMAMNMAMNMNHMNMAMAMMNAMMAMAMAM™M © 
1) ~ Il a re 2 || ZT il Ce er Pe ee | 
«pd ae il ooeqoooo0oq0oc*oon0oo0ocooocoooocooooocoo coc ll Ae il oqoocooooo0oceo°0cococc0 aco oooo0°o 2a 
1 ©) 0 iT] il Il 
9 ee a a ee i O— | —— — = ow — ow ae em eS wee ae SS ee 
< iT] Ta | I 
mw Il | ANOMNAMrMOUWVMIONMNEFPNMMNRPUOPUOPOR OF I OT Il | AMNIOMNMNDNMO’KPMONMN SKF MMMNAMMHSTAwMWTNWW 
Nad om il ANNAN MNMMNAM|AMMANMMNMNAMNMNMMHAMNMNMMMAMMNMNM iI AN I ANNMNANMANAMMAMMANMMNMMAMNMMMAMMAMMANM 
OoOtjHomM iil » 28 © © @ @ @ @ © @ e@ © © @ @ © © © 8H ew hehhlUl lll ll lt ee rr | 
: ~= Il ooeoeooooc‘*#”oooooocoooooo°ceoc°cocooc”}’ eo il 7 il oqoonoooooceooogoeo0co0o0co0co0o0 aoonao 0 
lt i] il 
= ae — com cee cu cue come cy ee ees ees ee ee es eee es eee eee ‘ aril aw == = aw ae Gw aw —q eee ee ee es se ee ee ee ie i es 
=| ° il MANOMOAErMHADUOUMONMYNAMHMMNPNMNMUOUPMP OP Or ar ij ~ il NAMNOMODADMNMOErPMIONMeNMuNTOMWaFNHWAFNMNM 
o ~m Il ANNAN MMAMAMAMNANMAMMNAMM|AMNAMNAMAMMNAMNMMMmAMCn® II e il MNNMANNMNANANNAMAMAMNAMNHMAMAMAMAMAMAMNMAMMANM 
= ~m Il ee i 2 Se i | | Jz it re i Pe 2 ee i | 
= il oooo0oc“c#eoooooooo0o0coocoo00 oc oc fo | e il oaoooooocaocoocooocooco0q00a eooo°oo°oo 
i 1 i] 
RS | ee Il a | ee 
i] 7 l 
Ai LEMNOMARMOOMANMFPNERNFORUORP OR OE | ~ Il IMNOMANMORMONME NHMNNH FOoNWUNnANMNNM 
N tl ANNMNMMNAMMMAMAMAMNMNDMMNMMAMMAMNMNMMNAMMNM iI © il NANQMAANMMNAMMMNMNMMAMAMNMAMNNMNMHAMMAMM 
m I Pe Pe, 2 | | JT il *eweeeeteeeeeee.e gy ® ¢ © «= © © @ &@ © ee 
=— Il oooooocoocoocococqcoWnoo0qcooooce C0oo°o oO Il e il oovoooqooooooco0oocoocdcdcdod0o0oeoo ooo ”a 
iT] It iT 
eee ey CO ene eS ee ee oe, le. Ur i = es ee. ee ee ee lr —w ee ee eee 
( 

Q UNTODANTFOMDON TU DANODOMWAUOANOAWVMOANODOA il VDUINTATODONAUMODWDONTAWDONOAVWVANOCODWDUOFNSOD 
HN VKHNMNFORPDANAONMHANMNODAAADMAMANRAKRNO HANH ENMNAORAHRHONMANODATAMAMANRNR NLS 
UO-d PNONODNONGDOKOKOKUOKNANAMNMNTAANNOOKNK UAT INONODOHONOVUVKURKFUWUFURFNANMNHTITNNOVOUEHRE 

wi iT] FmrNNMMSTATMNMWOBVEEP AON TFTUOUDONTFODON Il 7? || FENN MAMTA TMMVOVUPEP AON TUODMONFTODON 

iT] FTrFrerernanrwannannm i " FrFrFF ren nAnaranm ™m 


Page 165. 


Control Interval Size Calculations 


Appendix E 


1463 — 1616 


—_— oc eee eee eee eee eee eee eee ee ees eee ee ee eee 


~ Il NOUDNWNOKFMNODOAAMFKFINAEFTNNEKEMNANMNN Il wil WOWDMNNOFPNWMW ODO KFTOMnN@dDrOooOnr OC eff 
~ Il NNENANNAN MAN MMMMAMMNANMNMNAMAMHNAMNO™ I = il ANSPNANMNANANNMANAMMANMAMANMAMAMNM & 
wn Il Ce ee ee i 2 Pe 2 2 | | wo il eeeeeeeeee ee @ © © gg woe © ee we ee 
= Il qooooucnooeoceonoe°0e9n eT ce0o Cco0cooocoo°o°d Oo | = il ooooooqcooeoceoc@mcoo0ocoeoo0 000 & 
ll i] il 
aaa Se ee ee ee eee i ri ——g eee ee ee ee ee ee ees ee ee ees ee eee ee — a oo 
N il MOWUDMNMNOEPMNWOAMNFOMNKMNNAN EK MNAMNA II © Il NOWOUMDMNNOPMWODVrOeOnwWerqorroT7oce 
~ il NQNENNMAMMANMHMNAMAMNMMAMMNMNMNMMHANMNMNM Il ° il NANQEKANNMNANMAANMMANAMHAMAMNMAMAMAMNM 
-O il » ee @ © @ © © @ #8 © © © © © © © © ge e ew ell ll CW Ww il Cr Pe | 
=- Il ooooo0°c”*coooooo°eoecoceoceo0°c a00o0ocoocooc°od oO || = il ooqgoococooocneocneoceoo0ocooeaono°oo Oo 
il tl I 
— || — eee ee oe ie es | — {| Ce Meas = a 
tl Il iT] 
ag = il | NMOMNAOQMMNIDOEFMNHWDANKTONNALEMNNSEKMNNANMN I N Il NOUODMNNOMPNMODOFORDroocRrFOnN rt & 
oO ~ II NNMNANMMNAMNAMAMAMMHAMAMNAMNAMNMNMNMNMAMNNAM”NM iI DH Il AQNNQETANNMNANANMANAMMNAAMMAMNMAMMNMONM™ 
ie] aa ees 8 © © £ © © © &©& © © © © © gg @ 8© @ © © e 8 ee il wo I Cr ee ee re re | 
a - tl a a a = ooooo0c”cocooooo0oooooe0o0 ce oodoo0qoo Oo 
I I ! 
sie es | <— me ee ees ee es ee nie ee i oa — ——— a eee ee eee ees ee ee ee ee eee es ee ee 
~ © il NNIOAMDANMNOEFEMIOAMNFONMNNAEFNMNAKTMNANMN Il = il NMOWODOMNNOPNMODWORKOANwFoorronrr 
fas N Il MANMANNMNMANMNAMNAMAMAMAMNAMAMNHMNMNMNAMNAMNAMMNM iI mH il NNKANNMNANMNNANMAMAMMNMAMNMAMNMMAMNM 
wn il ees «© #@ @ © @ © @ © © © @© © © © © @ © ee ele Vom || Cr er | 
{4 = II oooo0ocecooodoooc°cncoc°c”“od ooo go0o0qoqooo° Oo il e- il oooocQqgocoeoococooeoeo°ce°0coe eco oo 0000 © 
v Il I lI 
Oy Brera woe ee we ee ee es ee ee ee ie ee anata | oo — we ee ey ee ee ee ee <— ee es ee es ee es ee ee 
uv) N @ Il MNMNOMNMNDAMNMNOPHOWAMNFTFOWOAHNANA KANNAN EKMNAMOMNA I NST Il MOWMDNNOMNHMWODMWOROANKT CONF KrOoONre 
ae AS il MANMNANAANMNMANMNAMNNMNAMMNAMAMNMHAMNAMHANMDHAAMMNM I Adar ili NNEZENNNMNANMANANTNMAMNNAMAMMANMAHAMMHAMMAM 
O;nw il Cr  , 2 A ee | se ie @ || Se hae | 
@) = il ooooooc»*‘oeooooooooo°c°c°eo°0ec°o°ooc;c;*(ooo°o;}o il =- il ooo Roo Reokeo kono Rone sone e ke RokockoRokolo koko kone) 
to | “4 i It Aa iT] 
fea) al ee | ange ee — <a ee es ee we = 
7 I 
es ae il NNOMDAMNMMNOKMMNHWDWAMNFOMNNAEKMNNTANAMNMNA I AW ili NMOUODMNOPNHMOWVOKFWDANANFONANLFENAA Ce 
fie mo il MANMANMAMMNAMAMNMNMNAMNAMNAMNAMNMNMMMAMNMNMNOM I A il NQNAVZFNANNANMANANNAMNMANMHAMNMAMMNMMAMHMM 
16) wil es @ 8 © @ @ @ © © @ © @ © @ © © 8 © © © Bw ew ele lt | we il | 
To | eae ooo0oo ceoooe0ec0c0n noooocooooconcocoo eo lilqae il qoooocoo0n00ocoodo0ocococe°cecocnce0o0o0od °& 
>) th | «3 (l 
re) en | ee VE mem meee ee ee we wee we we wee we we i ae i a SS = 
| as | 1 | | 
moa il YAMNOMNAMNMOEONMNDADAMNFTOMNANHKHMNAAFAMAMM TST Il DW il NMOWODMNNONM NH ODOFKFOHNN CF OCON RFP KANN 
4 0 @® il MNANNMHANNMAMNANMNAANMNANMNMNAMNMNMNMNMNMNMNMAM I AW Il NANVZANNANMNANANMHAANANMNAAHAAMMMANAMMMAMMN MH 
Oo | st il eres e® © @ © @ &©# © @ © © © © © © @ @ @ @ 8B ge ew eh HA I ee © e @ e@ @ @ @ @ © @ © e@ 8 © ee ew ee hell 
G e il ooooo0oceoocnoeooo0ocncoecneoecncoooooC0 Ce°$;} Oo ll eo il qooocoocooocoeocooooecoodo°0 e907 oOo co°0c o 
iH I I 
g al ee ee f =H eww mes we we wee we wee ee ee ee we ee eee ee ee ee a ee ae 
=] @ il NNOMANMNMNOEMPMNOAMNKOMAAMNNAMNNAMMS | we il MOWDADNN OF NM ODVOLKWOANASFTNAKMANMAN 
s @ Il MNUNMANANMNMNAMNANMNNAAMNMMAMNAMANAMNMMNAMMAMNNONM”!NM il ~m Il NANEKNAAMANMAANMNMNANMMAMMNMMAMMNAMOMM 
= Zz il eee e@ @ #* © # © @ © @ @ © © ©» © @€ © © © @ © @© @ 86 jf Ww II Cr ee er | 
= il eoo0oocoooo0oo0e9ceoecococn ooo oceoco°o° OC il eo il cqoooocoococoeoeou0oeo°e°cec ooo 0o00 O 
iT i] I 
| at SS a } = jee ee we ee ee eee we ee ee ee we eee ee ee ee es i eS 
| 
Ol LIP MNNOMNOANNMNOMMNOWDMRKOAMNAAMATHAMM Ss il a il IMOWDNNOEFPNDADAMTOMNAKTMASKMAN AN 
™~ Il NAANMNANMAMNAMNNANAMNMNAMNMNMNHNMNHMNMMAMNMM I ~ II NANEKEANNANMNANMANAMAMMMAMAMMAMMMMNM 
zr il Ce rr i er || Ww Il eee ee eae @ © © © @ @ © eee ee ee 8 
= II ooooocoooqooeoeceoq9n”nooo0ocooqoqc ooo 0o0ooc fo OG | = II qoooococococeococnodoooon0ce eo o0o00o0 °& 
HT] 


Fixed Block DASD Installation/Conversion Guide 


Page 166 


1617 — 1806 


| 
wo Il MWOWODMDMNOKFMNMNMDAONMNNDAAANHKR ARADO A il wo Il Ww © 
© il NN FTNNNNNNANNNNNNNNNNNANNANN OS II © il Pe 
a || * ee © © @ © © © © © @ @ © © # @ @ © © 8 8 ell ll If @ il ee 
ee || oooo0ococ0ccece°ceoeeT0co Ceo 00 Co 0c CoC CoCo o Oo | = I oo 
iT} I] if] 
=H eases cae aaa ee i ae =———_— — — 
I | 
Ww Il VRiate Cie acacia aA a a ee - il WwW © 
© Il NANEKNANANNANNANMANNNHNANANMNNA I Ol NN 
~ Il eee «© @ © © © © @ © © © © 8 @ © @ © @ © @ g§ @& @ fh m™ il e 8 
rete || \.GSecoecooooce Coop See Sete oe oo ee: eo il ofS 
ll T il 
ame | mew wee ww we ww ww we we wwe we we ee ae ae i ee | —_||l—_——_—_—_ =" —— 
iT] Il HT} 
as ~m Il MWOUOUDMMNOEFMMDWOMONHNDOAPrAIAAAVNWDOCA i © il ome) 
U OQ i | [ANE NANRANAANAMANA AMARA AMA a il NN 
QO rm Il | ee © «© © © @ © @ © » © @ © £ © © © 8 ew hele tll tl iI m il ar | 
By = i USS ee Se ae Nia eee ee reese Seu see ce ere eer er al = il oo 
iT] | ll 
— |) ee ww wee ie ae i | — |i —e ee 
<< "tl Nl TT] 
ea) wo Il NOODNNOFNMNADAUMONOHDADANROAAAOCOCSD il oO Il MO 
fq @ il NNEFNNANNMNNNNANANNMNNANANMAN NN MOAN II @ il NN 
wo Il ee © © © 9 © © » © © © © © © © © © 8 ew ew ltl kl tll i m il a 96 
haf ef il ooooococococ”cocoocoocnoo oocoocoooo°;} Oo il = il >>) 
Vv I i} i] 
oO, —_— ee meee i a ee SS iT] _—_l—-——-$ — — 
Vv | ee) il 
V) NJ Il Wain aA oa eo ee Nm if toe) 
ad Am il NNEFNNNMNNNANNANNNNMANNNMNMNAANN NANA I -d@ Il NN 
OU T7Mo Il Cr i re i i i i Oe ee Pr er ed | eo ae oT | ee 
Oo = Il (ecmoceooooeopSe eee oe oc eoee = || oO © 
es rs iT] HW Ag i} 
ea) Om ee aes aaa sass eee SS ort =—-—-—--—— 
Oo iT] | Oo II 
toa am il WOODMNOFrPMNM@D@AwOMeODDADOoOoannRNoDOOAR I AS il | Vveme) 
© M0 Il NNETNNANANMNNANNANNANMNNANNMMAANMMAMNNA I AP il | NN 
Y wo It * ee © © 8 0@ © @ © © @ @© ¢€ © @ @ © @ © @ © «© @ @ @ jf m™ il e @ 
‘4 o=— Il ooocjoooqocjoooo0oecoeoeod°o0ceo0coo0 ce coo || Ae Il oo 
mn © iT] i © i] 
(e) OU —il —_— ee eee eee eee eee ee ll UO — I} — ee 
4 Tas | I Iced iT] 
ne il IMTDODNNOEFNOMONnNOADMDOOAARCVOAl wma i };wWo 
Ww Ow il NQNEKNNNANMANN MANNA MANN MMANANANMMNAMN I OW il NN 
Of Il se © © © © © © 8 © § © 8 © 8 8 ew ell tl kl tll ll le I e 4 
: — Hn | STOO COOCOODOCO OOOO OOCOoGOOoOOCO] eI oo 
iT] i] i] 
Vv —NW ern rr as ss sss sae ssa ae ae ase SO ws Il _-leoer--— 
Q I I TT} 
=| ™ fl MWOUOOMNOr’rPNMODWMON DA GOK OCMerOCooef i N Il wm © 
pam} ~m Il ! | ee ee et NN 
= Ww i ee © @ © @ @ @© ®@ @ 8 @ © @© © @ © © » @ © «© 8 8 8 |] ~~ il ee 
ee || oooocceoocoeoocncoeoocnocooco 7c 0o0cg CcoCcoCcoCoC Oo | = Il > ee) 
iT] Il II 
Al — eT rasan aera wasn essa I —Wlrwr-2r--— 
TT rT) 
wo Il IMODWDANNORNOMOrCHMKrOOCHOKRK COCO eg | asi | mM oO 
~m II lode dedi tite aaal N Il NN 
w Il * 8 © @ © © © @ 6 © 8 © © © © © © © © © 8 8 ell | ~ Il ee 
il coooocoooooceoco0ceo0ococa0qaa0c ao od oO | = Il oOo 
TT TT 


— a ee ec ee ee ee 


— ome ee oe ee eee es ee ee i 


—_— ee cme ce ewe See eee eee 


—_— ce oe es we es eee ee ee 


— << oo ce ee ee eee ie 


Page 167 


Control Interval Size Calculations 


Appendix E 


1807 ~ 2183 


fm 
L eed 
(92) 
Lad 
co) 
bed 
nn 
Led 
a = 
OU fo] 
°o oO 
om | - 
ma 
<Q 
68) Le 4) 
Pea @ 
fe @) 
fg - 
QM 
Qy == 
QV 
) N Oo 
ad At 
6) Vp ie 0] 
(e) = 
rel ott 
is) O=— 
oO 
ra avs 
i) Qe 
©) co 
-d ao 
on oO 
oO Oo— 
J Ta | 
Mo 
Yel 00 
eo) 1 oO 
= 
hy 
) — 
2 
=| N 
= | 3 
= a 
_ 
n 
~- 
© 
= 
Q 
HN 
UO -rt 
uy 


—— ep eee eee ee ee eee eee ee ee ee 


— TE eee ee eee eee ee 


— ce oe oe eee ee ess ee ee “ee i a ee -_ => 


— ce es es ee ee es ee eee ee es ee ie i 


~" 
@ 
~~ 
N 
~ 
z 
© 
N 
0 
z 
© 
N 
WwW) 
a J 
© 
N 
) 
Nz 
‘dit 
o>) 
N 
ig 
QO — 
3 
a7 
m= 
(>) 
AN 
a 
Oo— 
“ 
moo 
om 
Wo 
N 
i) 
N 
an 
L eed 
nn 
_ 
oO 
A aad 
Vv 
HN 
U-rd 
W 


ODPOANNODMWNOMNE OA DWDIOOKFPFNANNMNNMMMWY 
NFewwrtaA fFeFdQIANETNANNANNANAAAAN 

ee2ee 8 © © @ © ®@ © © 8 e@ © &@ © © Be ee ee le 
oOoooo0cooococeeoce 97d oe oo c000co00o000o0Cc oO 

—=—earPr ae see ee ee eee eee eee SS? oo 
OPOAFNNOADAIAIMK CDM NMNMWTMNNMNMNMNMNMW 

Netw ewrQt A FFTNIANEANAANANNAANAANAN 

Cr a ee | 
oooo0ooqcqcooooooeoo9qc1eo°c@aooooo00c oe 

GMO ANN DOWUM KF" ONMNMNMNMMNMNMNMWNMwMWMW 
NFerernrd NF ETANNANANNANNANNANANN AN 

Cr er Se | 
qoooooooqoooqaoce°cc CoCo oo0qoo0o0c 8 
OOAFANN ODM MEFIWONNNMWMWNHNMMWWMW Ww 

NTF ETOTNNEFSNNANAANAANN AN AN ANN 

er ee ee ee 2 | 
qooooo0ooo0oooco0qoc*ocooo0o ce oo o0o0°o0o 

—— a SS eee eee eee ee Ae eee eee 
OV ATMWN WAM MFKFWONMNMNNMNMNMNMNMNMNMMNWMWW 
NeFerenrtAUNFNNNANNNANNNNNNNANANANN AN 
eee? e® *€ ee ee «© € © © © © © 8 © ee ew 
enooo0odoooo0o0o0cooeoo0o0o 00 oo0oooo0o0°o. 8 

Oe ee ee. _ _  _ __  d_ _ _ ,_ e _ 
oaown Ww) WW) NMNMNWMWWMWWMwW 

NN NN NNNNANNN 


NFWODOAN SVMODONTAODANDMAUOUANDOAWAVWUANCD 
EKNMA Or DAHIONAMSANMODAADMAMANRARPNAY 
NONDONHONMDOWKFWORKUKVUKFANMANATAMNMNWUORE 
FENN HAMA TFNNHVOUOUPFPEPADATATODONTFODON 
SFeerKeETnanrananrann 


Fixed Block DASD Installation/Conversion Guide 


Page 168 


2184 — 2502 


a a aaa a a 


N ll Owo +jTNrFOowmtuonrowdmoorrNnN ooOCOrerrere jj N ll oOwoyrTNr omuenMnNrTomMmowuoroanmnoonannn2ono 

© Il Nrrrr nN rFwrrmrNndtI NEN ANNANANANNANNNAN AN I ° il Nerrwrerr Ne wre ew Ne n wrwrr ae NnNN errr nn 

~ Il ee pp @ © @ @ © © © #© © @ © @ © pp © @ 8@ g @ 8 @ jf we il ee ee 8 » @ @ © @ © © © © © © © © @© g@ @ § @ 

N Il coOoooo0oco0o0oce°0c 98 °oe0cco0c0o co Coc CoC OC OO N Il | oOooo0coocoooo Co Ce°0o0coo0o0co0 e000 00 3] 

i] It rT] 
= — eee ee —— eee eee eee eee i an ee eee eee eee eee 
| 

on il ODOvouANnNnNnowmouwonrowWwoornrwrnooorFrerrere i ww il oOowo 7TNromMuoNnNAATAOoOMowuoreoanrnooceTandco 

nm Il NTC NN TK PAF NNTNNANNNANNANNNANANN |] wy il NerrrrnN wre CPN BN KF PF RE NNN KOM ANN 
N ll e e e« © e © © @ » @ 8 e@ © @ © @ © © © @ © © © @ | J il >» e@ «© © ©» © © © © @ @ © @ © © © » © 8 © ee le le 
N Il oooqcduoeoocooco°c°ce 9800900 00 00 00 C0 2 il N Il ooooo0ooc0cooo0oo °e0o00 Co°0c0 co 00 0 C00 Oo 
| iT] | 
— |e ae ae ae a ae ae = ee ee ee ee ee ee ee MT] a | 
il | rT 
ad =z if | CWO AFANNDWAUON TM DAD ORPKYKNN CCF Fr K-& | w il GTOwoArFnNwowmvw nasTOWMWOOrAOANAVIUOIOAAVYSO OO 
oO m™ I] NOPerrrdw At PORN N®TNNANNNN NNN AN || w Il Nr er PRN KF KF TOF N RENN RPK ENN NAN CF KEKNN 
re) N Il | ea ls pee ee gren en ne | a il eee? ee @ 0 » @ © @ » @ @ © gg © © © © © © 8 8 
a ea cooo0ocoococo0c 0c ooo 0 00 0c0cdo cco coc CC OO ll N Il cooooocoocooo0o0o°co0 C000 00 0o0c0 0o0 00 © 
| iT iT] 
— || —_— eee eee eee eee W — || —p ce ee eee eee —— SE ew eee 
ca I Il Ul 
na) = il QDVOUANNOWONMN TH ODWWOFOYNNANN CFF eer il nn il owo7rTNrwrowmwvwonzrtowmvooronoo°c”corndcoe 
fy Vena | NOePrwnwt A TFT TEFTNNFANANNANNANNNANNAAN |] — Il NFrr er ANF FP RP RYN OPN NPR CANA N CNN 
N Il ee 8 © @ © @ @ @ © @ © e@ © @ © @ © @ © @ © @ 8 e@ | as il 0 e @ 8 @ § © @ © ®@ © B@ @ 8 © 8@ © © @ e@ 8 8 @ 
Hy NW | oooooo9coecqc 98oo0o00 7000 Co cc cad oC Oo ll N Il ooocoocoo°ooege9eg00o0o0o0oooqo0ooqo [000 
Vv I iT] I 
ior —_— || —_— ewe ew es ee ee we es we es ee es ee aes iT} Ce | ee ee ee 
v ll I @ HT] 
” N™ II | COANNDDWDUONTKTODWVDORMRKMNNNN KF KF Kd NO | OM FAFNKFOMWoeNTOWMWOIOPAOADACCC KF KOO 
ad ‘A™ il Newer rdtA BF TAT NNEKENNANNNNANNNNN NAN I] -d @ il Neer Frew NQF wr err N FN NAN FT ARFNNAAANANAN 
oO FUN I | # © @ @ @ © @ © © © © © © @ © @ © @ e © © ew ew ee YAH I) eee e @¢ 8s © © » © #@ © © » gg @ © @ #@ @ @ wp 8 @ 
(e) N Il oooooqoece0o°0co°co°oo0o C700 0 00 C0OCOCOCC O Il N Il oooocooooococ0c 9V0c0e0coo00 70 0000 0 
re as iT i} MM iT 
~~ = Gaeab ee ee eee es eee ieee lem —_—- cree eee =p awe cee = 
tl 

Ce | ar il | OOANNOWMWIYUMNTK ODO OCORPYOPNNANNN Qe ar il owrTrTNrwr owmWonwrtowmwoorqnoocerro oO 
oc OQe- il NerrewrwndNt(A FTP NNTFANNANNANAAANA AN I a® i NF err ern KW KM CW N TN ANN TP NNNNAN ANNAN 
O N Il * © © © © © © © © @ © © © 9 @© © © @ © © @€ © 8 8 /ff ~ Il eeee fe @  ¢ © @ € 2» # @ © @ © © © @ & @ 
re | Aan il oooocooococoocoococo0d0 9ccd0~0coCco0co0co ce0 ceca AN coo ogo 0 0 00 00 00 00 00 0 00 000000 
mn oO } i iT 
re} QO — Wo me ae a ae = eae Se ee ee ee ee ee om—t ———— — eS eo Se ee eee ee ee ee ee ee ee eS 
J ‘dl | We I 

mw i | COMO AFNNWDAOMTrH ODMWOWVYFTAMTNANAN NAM FET I HW I ! Oo 7FNKFOMWonMmrowmwooronocTcwcerrc eo 
us Of Il NOOO NN FOTN NN TANNA NNNN NANA AN I oO ® Il Nrrrwrnd Fr entNnN OFNNNRFENANANNAAN 
o}y}yAN I * © © @© © © @ «© © © © @ © @ © © © we ew ew lel kl ltl hl! eee. eet ee 8 «e «8 «© © © © © © © 8 Pp ele 

oa | | ooooooeoo0ccoeceocco0c0 Cc70co0o Cce0co Co cco OC OC | N Il Imooooooooocooocdocooo0 eo9g 0000 0 

Ly | I | 
rob) — ae ee ee ae ae ae ae we es ae ee TT | tA ee ee ——_— — —_ 

QO Il UW iT] 
=| av ij MQOANN OMDAMO MN KRM VWDMAODEFTMCNNANNNAN NAN eK E|& Ill NU GOuornrowmonwoowoorwanocdodvcrerf Oo 
a] © il NOerrnrtN PENNANT ANNNNANNANNANNAN ANN I OO Il Neer rrTnFerwntAirntna NeendANNNAN 
a N |] eee @ 8 @®@ @ @ © @ @ @ ¢§ #@ © @ 8@ @ @ @ 8@ @ 8 @ jl ~m Il ee eee, ee eee 8 © ® © ® @ ® © @ @ @ 89 @ 
N I oe h@Reokekeoehokekooohomeone neon eohononoeneokeno ls || N Il [Oo 0 00 00 00 0707000 00000 00 000 9 

tI I I 
eit a ea ee eg eg eee eee eee rT] Re | ee 

| tl I 

maint bt f SDOANNDDWUOMNRKODWOOKKNANANMNMNM Ee | a Il to) CorNK—OmMUNeR OCMOCGQrKrKMNAOCVCCK rere 

on il Nererrt NBT BT NNNERFTNANNNNNNNNNANN || ~ II Net PON RST NN TANNA NETNNANANNAAN 

=~ il »s 28 © @ © @ © 9 © © © ©@ » @ © @ @ © © @ @ 0@ £ «© ff ~m Il 4 @ @ © © @ @ @ «© @ @ © © © © @ © @ ® @ 8 @ g 8 

at ooooocoooceoo°0c°c 98°e0o 000 00 coCcCcoo)d | N ll oOoo0oc»c*ooooo0uo0oco0c0 eo oo 000 000 0 

; T T 
aeaicaaiaed | we Oe ee ee ee sees ee eis o—=— il eee ee eee eee eee ee 
I i] 

Vv UNAFTODOANTUOBDANAUODWONDOAVOANDAWANC ODA | VINTFTODANTFUODWDANAUBUDWONOWVIOANDWAVUIATANOCA 
HN rH NMA?AOKMPDAONMANOAODOAHAAAOMADMANANKRNK NAW IAN IORENMNAORPANONMANYWANHADGDMDMANKPRAKA YW 
O-d IENONONONCDOKFUOUKFOKROEFNNMMAANNVOUORKE Il VUAUNONONMONMNDOWOKUOKUORKFUORFNNMNMASTNONVOORE 

nn 1] FerNN MAMA TMNOOREKEP DON TODONSTUOMDON Il v2 Il. Fenn nmnmnsrtTNNMWOREP DON TODMDONTYOADAON 

ll Terr RrPeKNNNAN MM il Ht Pre Fe ndinanaynannmn 


Page 169 


Control Interval Size Calculations 


Appendix E 


2503 -— 2924 


= it WOATNK ODWUONAMNDMVUO’rAOAANrYrADWANYr OO | J iil OTN KOKDDOMANMNNMUATNWUOMrM YUE oO ~ 
~m Il Ferrer errrwrwrrwerrerrewrw Fer Frere Ferrer || N Ill Freer er For rrrrererrewrrrer Ferree 
wo il Ce ee ee ee Pe, Pe | | oO il * © © © © © © #8 » © © © © @© © © pe e we 8 
N Il qooooocoocooococneoeoooec0 odo oooo°o°oocj} Oo isl Nil ooooc0coeocoooceocedce 9o0o0 000 0 
It I ll 
= = ee ee eee eee eee eee eee eee , =a —_ ea ee See eee eee ——e ee eee eee 
I 
wh il OAN KF OWOMAMDBDNON’PODAYOAQAOAAAVA A il w Il | OATNKOTHOMAMNNMNVUOATANOEHMMNOPRP UE 
S il ererrrrwrwrwrwerwrrrrrrwrrerrwereree® il wo Il errrroerrrrwrwwrwrwrwrrrerrerrerre 
oO il ees 0 8 «© @ 8 @ 8 © © @ ¢s @ ¢ © ££ @ 89 © 8 @ jf @ il e © #£ @ ee © @ @ © @ #©@ 8©@ @ ®@ e &® © © © © He eB 
ae oo0ooocoooooooocoeoc°coo0oo0r°oo°o 0 CO ° Il N Il oeoooe0oecec*oeo0ooooeoo0q e000 000000 0 
! I ll 
il cme meee wee ee ee ee ee we we ee ee ee ee ae ae ee we ae ae — i me ee ne ee eee wee ee ae ae ee ee ee ee i ee ae ee 
| I tl 
as 2 it | OAFTNKYWOWOMANMNOMONMAAArAAODAVAOOA il Ww II WOANKFOAHAOMAFAMNNOPNMNWUPNOPRP OE 
YQ Ww) Il ererTrrr err Ferrer rere Trew Tre N ll oO il ewrerrrorrrrrerwr re ererrerreerer 
1@) Ww Il || © Il re i eS Sr | 
a vate ooooocooooo0oooo0o°o e0o0ooco0o Co°c Oo Il N il cooooceocccoo0o0o0 coo Coc o0co0o0 00 00 
| I It 
=a me es eee ee es eee eee ee eee i — |l eI ee ee ee 
I Il 
jaa) @ il OoTrTNrFT@DWoeMNMNATMDAMNUOPAOAAVWA ODA AVS OD il J iil OTN KT DTDAHAOMAMNMUEFNWUOPEPOWUEHMEFrwWOrP 
Pay w Il eFrrerrrwrrrerrererr re NAN eFerererne | = Il eFrrererorrerrerrrewrrrerererer.y & 
w il ee ee ee ee Oe er | @ il ye @© @ 2» @ @ © © © @ @ © © © © © © ye ew we 8 
bn NS Il ooo0ooococoocoodcoo0oc0c0 e000 00 00°C o Oo ill N Il ooo0caoooc‘eoocoocoooooo 00 o0 0c Oo 
i) il It W 
A, 8 | ee i — |e ae Swe ae we ee ee eS eS —— — — — 
Vv Il | ga Hl 
UW) Nr Il LoO?rNK"TWMWvoNMNAMNWDWOOMrANANOAWMADAAANACAO |! _ NSE ii OTN KF OWOMAMNANMNUOEPNWPOAIUHPHr WE 
ae ‘AW Il eFrererrrrrwrrw Yn rrr rw NAN Fewer FN |loevAe ill errrerwrer Fewrwrrwrrerrererrrerere 
oO uw il 2 Pe 2 es ee | i eae © mmm |i eee ee #8 ® ® » «© © @ @ © © © © @ © © @ 8 FY 
o worn ooooocoooco0o0ceo0 e0coe 20 Coc co coc Oo li N Il ooo0oc”coooocoooocooo0oo0°0 0 0000 
| H] (| ad I 
mM or ——_ ee ee ee eee ee = ye eee Se ee eae CA ee eee ee ee ee 
I 
4 ao il OTN K ODWwoONTODMDOOPADAAOIAGAAARCAO ll Ae i OAFNKOWOMANMANVOEFrNVUPAVOHrr ALY 
ie] mw il errr rrrwrer WN TN Mer wrn errr wns | an il ewrrrrrerrewrrerrrrererwrerrrereer 
U wm II ee Pe cr 2 | | tm Il a | 
To | ao cooooqcmooo0oo0o°ocooo0oo0 ce eco oococ oOo I AN Il oooo0cnroocoocoo0cneoeo0co0o 00 0000 0 
mn I li @ iT] 
re) oe | ee 1 Oe me ee me ee ee ae ee ee ee oe ee ee ee ae ee Se ee ee ee 
J ‘- TT or Ul 
OW Il OFNKOTWDWONMATOMDOSOYPAADWDADAAAANOAW iI BAN Il t | OANKYTODWDOMNMA GMNNsOPDWWUErOAOADHrMm™ @®O® 
uf Ow i Freer erN KF KRW RENT N wr rere N er FV Knee | ON il wrerrrrrrwrrrerewrwrrrrwerrerwe sr & 
Oo few il eee 8 #@ @© «© © # #@ © © @© © #© © © gf @ 8 8 © o0 I whem dl 2 | 
- ae Fe Se sete eg Ny pee mae) er en ee eee. At on ooooocoooooococdoqoo0oo0o°0o0 00 00 
I 
io ~ 4 — <u ome ee ee eee es — ee ee es eee eae ee ; =a —— cee ees es ses ee ee es i — oc oc oe ee ie — <_< =< 
& © il ] SCworynvro@WonNnwAowWovwoPFrODAOoWDannO DA il Ce Il OTAFNK OMDMWMONHMHAMODANOFDAWOPADOErYr Oe 
=) we il Neer erewnNQ Fewer rNwrNTFFrere NAN Fer errne il NW rerrerrrrewrrwrrwrrrwrrrererrererrerer 
p-] we Il e © @£ @ @ # @ @ @ @ @© @ @ @ #@ @ © © @ @ 8 © ¢ @ jf ~~ Il ee ea e®s.eeee ee 8 e #® « #® @ $$ # 8 @ 8 & 
N eooooocoocceco00 oc ooo0o°0o0°0o coco Oo il N Il ooococoocdcocoocoocococoocoeo0d oe Cc o°0o0 ce 
ll tl ll 
at ——e ee we eee es es es es es es ws se i ee ie ae ll 7] com eee eee es eee ee ee 
tl 
oO il lLOOANKTODWUONADWDMADAOCUWUPANHWDADAAARNOS | =- i | OoOrTNrowmwuomMaAmMamMmoroavwoPradaananr®d®d 
= il NPrerPrewNnN Frere N FN FPF eN CF ererwernrdnN il © il errr rrrrrrrrFrrererwrerererenr & 
uw) I *e 8s © #@ § © &@ © © © @ 8©@ @€ @ 8@ © gf @ & 8@ @ @ © @ jf wo il ¢e:? 8 © @ @ © © @ © @ @ © @ e@ © © © © He 
oat oo0oooo0oooo0ooeoo900oo0o°o ooo ocoo Ooo OC lil N I! g-Poeoo0oocoocoecodcgcooqgcoo°o°o0o°o°oo 0° 
| I) I 
eH. Fae ee ee eee ee ee eee ee eee i aie — eee eee eo eee eee 
cc) INAFODOANTODMDANTAUODMDIDONODVWANODOAWAWANO DA | VUNTPTO DONATO DONAUODMDONDADAUANOWVMIUANSG ® 
me N NM TOMPDANHONMANOADAATDMAOAMANEFNKNOIAN HE NMAUORARHDONMANMNVUBUAAADMAMANKAKN’Y 
O-d INONMNONON OOK VOKTOKFUOTANMNMAATANNOWONLK Il UAINONONODNOOKURKR UO KFURFANMMFTAANNOOMP 
WY I FENN MMmMSTTFTMNMNVUUEPEPDAONTWOODADON TFWODON Il uw) it TENN MAMTA ATAMOMVUOPRPADAANTUMDADONTWODON 
Ht) TrKFFeEndrannannnm il iT reer eFrTaAnNAANNmMAm™ 


Fixed Block DASD InstallationyConversion Guide 


Page 170 


AE IE SE SD TE SS SS A SE SC eR ASL 


Number of Logical Blocks per FBA 


Logical Block Size 


2925 — 3574 
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cd 


ae 
{ { 

: <f o[—= 

{ Size | 

{ {| 2957 
{ 

{ 512 | —- 
{ 10245 | —— 
{ 1536 | ——- 
4 2048 | ———- 
{| 2560 | —- 
|} 3072 | .166 
{ 3584 | ~142 
{| 4096 | .125 
{ 4608 | .111 
{ 5120 4 .100 
{ 5632 | .~090 
{ 6144 | .166 
{ 6656 {| ~153 
| 7168 { .~142 
{ 7680 | .~133 
{ 8192 | .125 
{10240 | .~150 
{12288 | .166 
{14336 4 .142 
{16384 | .156 
{18432 | .166 
{20480 | .150 
{22528 | .159 
124576 | 166 
{26624 | .173 
{28672 { .160 
{30720 | .166 
{32768 | ~171 
i cr | 

{ Size { 3274 
| 512 | —— 
{ 1024 | —— 
{ 1536 | —— 
} 2048 | ——— 
{ 2560 4 ——- 
|} 3072 | —- 
{ 3584 | .~142 
1 4096 | ~125 
{ 4608 4 .111 
{1 5120 4 ~100 
{ 5632 4 .090 
1 6144 | .083 
| 6656 {| .153 
| 7168 4 .142 
{ 7680 | .~133 
{1 8192 4 2125 
{10240 | .150 
{12288 | .~125 
{14336 | ~142 
{16384 | .~156 
(18432 {| .138 
{20480 | .~150 
{22528 { .136 
{24576 | ~145 
{26624 | .153 
(28672 {| .~142 
{30720 | .~150 
{32768 | ~156 
——————EEE————=_——— 


{ 2978 | 3062 {| 3067 | 3069 | 
|. See See Seer See | 
[eee ih eee) Sarees eel 
aes eee hh eee ee 
i eee he Se ee eee 
| ae ib SSS ea, eee 
{ -166 | .166 | ——— | —— | 
{ -1742 | ~142 (| .~142 { .142 | 
(2125: [2125 [e125 art25: | 
{ -117 §¢ ~£11717 { 117 | +117 | 
{ -100 {| .100 | ~100 { .100 | 
{ -.090 { .090 | .090 { .090 | 
{ ~166 | .166 { .166 | .083 | 
t «153° 1) 4153: fo 2153.) «132 | 
{ -742 (| .~.142 | .142 | .142 | 
{ -133 | -133 {| .-133 | .133 | 
P2125" fie lS AZO <125> | 
{ -150 | .150 | ~150 {| .150 | 
{ .-166 | .166 | .166 | .166 | 
( »-142 ({ .142 [| .142 (| 142 | 
{ -156 | ~156 { .~156 | .156 4 
| ~166 {| ~166 | .166 | .166 | 
{ -150 { ~150 { ~150 { .150 | 
( -159 | -159 4{ .159 [| .~159 | 
| -166 4 .~166 {| .166 { .166 | 
bw 153. | « Tod re 53 fw 453. || 
| ~-160 {| ~160 {| .~160 ¢{ .160 | 
| ~166 { ~166 | ~166 | .166 | 
{ -171 | .156 | .~156 | ~156 | 
Logical Block Size 
} 3275 | 3323 | 3326 | 3410 | 
[eee A ee) eee I See af 
ba Sa Ses I ee 
(SS bee Se ee 
bea lea Sl SSeS eed 
| eee ee ees il 
Cee eee ooeee ol 
f -742 4 «142 | ~17142 | .~142 | 
[2 125: fel 2S- fp al 25: ff. tS | 
{ ©1717 | ©7111 | «37717 { «117 | 
{ ~-100 | ~100 | ~100 § .100 | 
| -090 | ~090 { .090 {| .090 | 
{ -083 | .083 | .083 | .083 | 
{ -153 4 .153 {| ~-076 | .076 | 
{ -142 | 2.142 | .142 | .142 | 
[etd of asa) 7 e132 2 133 || 
} -7125 | 2.125 | .125 | .125 | 
{ -150 | .150 | .150 {| .150 | 
{ -elZS: (22S [125 [oe t2a: | 
{ ~.142 (| ~142 | ~142 {| .~142 | 
§ -125 [| .125 | .125 | .125 | 
{ -138 {| .138 | «£138 § .138 | 
{ ~-150 | .-150 | .150 {| .~150 | 
{ -136 | ~136 { .736 | .136 | 
{ -145 | .145 4 -145 | ~145 | 
{ -153 | ~153 | .153 § .134 | 
{ -142 4 «£142 | ~142 { ~142 | 
|. «150 |.-<150 4 2150 [ ~150:-| 
{ -156 { -140 4 ~140 { ~140 | 
Appendix E: Control interval 


Size 


Block { 
{ 
{ 
{1 3071 | 37184 | 3216 | 
| 
SS) SS |i ae | 
) eee ee) eae 
| ee Se lh eee 
| Se bh ee ee | 
[: eee. if) eases ee i 
jee he, [eee | 
{ -1742 | .142 | .142 | 
{ -125 | ~125 | .125 | 
1 2.117 | ~11711 | «1717 | 
{ -100 {| .~.100 4 .100 | 
{| ~O090 | .090 | .090 | 
{| -083 | .~083 | .~Q83 | 
{ -153 | .153 | ~153 | 
{ -1742 | .142 | .~142 | 
{ -133 { .133 | ~133 | 
(« 125; f 2125. [| 21254 
{ ~750 | .~150 {| .150 | 
fi 12 af 2125) 4 225° || 
1-142 | .142 | .~142 | 
{ -156 | .156 | .156 | 
{| -138 | «138 | .~138 | 
| -150 | ~150 { .150 | 
{ -159 | .159 | .159 | 
{ -745 | .145 | .145 | 
| = 15d) Ff .21538. f) ots3? (| 
{ ~160 4 .160 {| .142 |{ 
ij -166 | .150 4 .150 | 
{ -156 | ~156 | .156 | 
| 
{ 3412 {| 3509 4 3574 | 
| SSeS Lh ee | See 
bees bh ea el 
| SSS 1 See | See 
CSS | Sa op eee 
(CaS Sees | eae 
= Ss ee 
{ -142 | .142 | .142 | 
{ 2-125 | ~17125 | .125 | 
j 117 | «7177 | ©1717 | 
{ -100 | ~100 4 .~100 | 
{4 -090 | .090 { .090 | 
j ~083 {| .~083 | .~083 | 
{ -076 { ~076 |{ .076 | 
{ ~-142 { ~142 | ~142 | 
[2133 °f-231433) 4 2133 -] 
f.2I29- Yoh Z& | we tZ5 | 
{ -100 | «100 {| .100 | 
bf e425 7 125-1 = 125--4 
{ -142 4 «142 | .~142 | 
hed 25 |. ets: |, 2 t25° 4 
{ -138 { .~138 { .138 | 
Lb. wi 5o eA 25s fp 125-4 
{ -136 | .136 | .136 | 
4 -145 | ~145 j .~125 | 
{ -134 | .~134 | .134 | 
{ ~-142 | ~142 | ~142 | 
{ -150 { .~133 { ~133 | 
; ~-140 | ~140 j ~140 | 
es | 
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3575 — 4598 


Gi a en a pe de ae I Me op be GEE OG We eg ie tren ae Pe PROM e Wage me We at Qe tote PS ee Gs md =e Te | 
| Number of Logical Blocks per FBA Block J 
| i i ie i 

{ Logical Block Size 

| 


| 

Cl eee 
( 
{| 3579 | 3581 | 3582 | 3639 | 3684 | 3753 | 3802 | 3835 | 3838 


ee rn ee ee wc we wc ee en ee ie eee a i ee ee ee ee 


| 

{ 

| 

| 
( | 
f S12 § ——— | 1m IO IO I - - UrE)  -  dS Cdd 
{ 1024 | ——— | —— 1 —— 1m ICO IE OO I - dC - dIO COMI 
1 1536 | ———- | — | — 1 — 1 -—-- i — t= I 1 | 
| 2048 | ——— | —— | — 1 —- | — | — I > IC (dW CII 
J) 2560 | ——- | —— | —- | — tt — |) — 1 —-—— 1! —I-— | 
| 3072 (| ———— | —— Ian eee Oe d-dh I! 
| 3584 | —- | —— | — bom IO dC - dE CO dS 
| 4096 { .125 | .125 [| ~.125 | ~£125 [| .125 | ~125 | .~7125 [| .125 | .125 | 
| 4608 | .117 {| £117 § ©1171 ( ©1717 | £177 ~«[ ©1117 «| ©1717 «| ©1171 «| ©1717 | 
{4 5120 {| ~100 | ~100 | ~.100 | ~.100 | ~100 { .~100 {| .100 { -~100 {| .~100 | 
{| 5632 { .090 | .090 | .090 | .090 | ~.090 | .090 | ~090 | .090 ( .090 | 
{ 6144 { .083 | .~.083 | .083 | .~.083 { ~083 {| .~.083 | ~083 | .083 | .083 | 
| 6656 | .076 {| .076 {| .076 | .076 | .076 | .~076 | .076 | .076 | .076 | 
{ 7168 | «142 | .071 | .071 | .~.071 | ~071 { ~071 {| ~071 | .0717 | 071 4 
i 7680 { .133 | ~133 { .-133 { ~133 | .133 { .~133 {| ~133 | .133 | .066 | 
(8192 | 6125: -[) «25 | 2125 4 2125 | «025. ]) «125 ) 2725 [. .2125-.[--.125 °| 
{10240 | .~100 { .~.100 }| ~100 4 .~100 | ~100 [| ~.100 | ~100 | .100 | .100 | 
1122868 ( 2.125 4 «125 [| «125 [| 2125 -] «125 |. «125 -( «125 (. 2.125 [) 2125-| 
{14336 {| ~142 | ~142 | .107 | .107 4 .107 | .~107 | ~107 | ~107 { .107 | 
(16384 4 .125 | ~125 { .14125 ] .125 | .125 | «£125 | «£125 { ~125 {| .125 | 
{18432 | .128 { .138 { .138 {| .~.138 | ~.138 | ~111 {| ©1111 | «©1117 | 177 | 
{20480 | .125 {| .125 | .125 | ~125 | 2.125 4 .~125 | ~125 4 2.125 | .~125 | 
{22528 | .~.136 | .~136 { .136 | .136 | .~136 | .136 | ~113 { .113 [| .113 | 
124576 | «125 (|) @t2S 4 «1254. 212501 «125-4 2125 (| «125 [ «125 | 2125 4 
126624 | .134 { .134 | .134 | .134 | .134 | .134 | 134 | .115 | .115 | 
128672 | .~1462 {| ~742 | ~142 | .125 | «£125 [| ~£125 | .125 | .125 | .125 | 
(30720 { «133 | «133 [2133 |. <733 | «133 | «133 | «133 ( «133 {1 «133 { 
(32768 | .140 {| .140 { .~140 | ~.140 | .125 {| .125 { ~£125 | ~125 | ~125 | 
{| cr | Logical Block Size ( 
{ Size | 4086 {| 4091 {| 4092 | 4O93 | 4094 | 4387 | 4435 {| 4503 4 4598 | 
| = SSS SSSS2 2S SS SS SS SSS SS SSS ES SS a SS SS SS aS SS SS SS SS ES ES SSS EE aS SS Se SS a SS ES { 
P 512 - mn § me I ee IO Oe EC - rd  - rd  - hd CO i! 
( 1026 | ——— | —— 1 Im ICO IO IE dE OO dO Cd! 
f 1536 | ——— me I e  -  ee e  O  O- id 
1 2098 ~[ ——— | m—— Fm I I Oe - wdOCOO d  O- I id 
| 2560 | ——— | = | —— I IO I ee I ed OI OO CWI! 
i 3072 {| ——- | —— t — 1 —- | —- I mo ICO UWS CO I OO Cd 
Pb 3584 | ——— fm EO eee ee eee OO IO IO 
{ 4096 | «125 | ——— Fame Ee ee Oe  -  O- C 
| 4608 {| 2111 | ~117 f 2111 | .111 G 2111 | 2111 | ©1117 | «111 | 111 
{ 5120 | .100 {| .~.100 {| ~100 | .100 | .~100 {| ~100 j| ~100 | .100 {| .100 | 
{| 5632 { .090 { .090 4 .~.090 , ~090 4 .~090 | ~090 | ~090 | .090 | .090 | 
( 6144 | .083 | .083 | .083 { .083 { .083 | .083 | .083 { .083 | .083 | 
{| 6656 | ~076 | .076 { ~076 { .076 {| .~.076 {| ~076 { .076 { .076 | .076 | 
1 7168 {| .071 | .071 | .~0717 {| ~071 { .071 | .071 { ~071 | 1.071 { .071 | 
i 7680 | .066 | .066 | .066 { .~066 {| .066 {| .~.066 | .066 { .~066 | .066 | 
{| 8192 {| ~.125 | «2125 | .062 { .062 { .062 | .062 4 .062 | .062 | .062 | 
{10240 {| .~100 { ~100 {| .100 | ~100 | ~100 | ~100 {| ~100 | ~T00 | .100 | 
{12288 | .125 { 2.125 { ~125 | ~083 | .083 {| ~083 | .~083 | .083 | .083 | 
{14336 | ~107 | ~107 {| ~107 | ~107 | ~107 | «107 | ~107 { ~107 | .~107 | 
{16384 {| 2.125 | .125 | .125 | .125 | .093 { .093 | .093 | .~093 { .093 | 
(18432 4 «111 | ~117 (| ©1217 $ ©2177 § ©1217 *§ £21277 ~«* «177 [ ©2117 *[ «117 | 
{20480 | 2.125 {| .125 { .125 | .125 | .125 | «£100 {| ~100 | .100 { .100 | 
{22528 | ~113 [| ~113 ¢( ~113 [| ~113 { ~113 { ~11713 { ~113 [ .~.113 | .090 | 
{24576 {| 2.125 | 2.17125 | ~125 | ~.125 | «£125 | ~104 § .104 | .10G | .104 | 
{26624 | .1715 { -115 { «115 § .115 |{ «£115 { ~115 | ~115 | .096 | ~096 | 
[28672 {| .125 | .125 | 2.125 {| .125 {| .£125 { ~107 | ~107 | .107 | .107 | 
{30720 {| .£116 | ~116 | .116 {| «116 | ~116 { ~7116 {| ~100 4 .~100 | .100 | 
{32768 4 .125 { .125 | .125 | «125 | «125 | ~109 | ~109 | «10S {| .109 4 

| 
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4599 — 6140 


| 


{ { ( 
{ cre aa a i | 
{ Size | Logical Block Size { 
i 4 4605 | 4679 | 4775 | 4777 4 4913 | 5110 | 5115 | 5117 | 5118 | 
{ SS aS — a SS Sae SS SS Se Se TS = | 
} 592 | ———- | — | — I oe - I -  - r - d -s 
(| 1024 | ——- | — | —— | — | — | — | — I — | — | 
{ 1536 |§ —- | — | — | — 1 — 1 —- | —— | —- Ia | 
| 2048 | ——-— | — | —- | — 1 — | —- | — | ———-_ 1 — | 
| 2560 | —— | — {(— | — | — | — | —”- 1 —-I— | 
| 3072 | —— | —— | — 1 — | — | — | — | —-_ I — | 
( 3584 | —— | —— 1 —- ' — 1m IO Crs Crd OC - rd C'dS; 
| 4096 | ——— | —— | — 1 I d-dh - d  - hLh CII 
i 4608 | —- | —— | ——- | —— | Sa |! ee | eee ee 
{ 5120 {| ~100 | ~.100 § ~100 | ~100 | 5100 {| ~100 | —— | —— | —— | 
{ 5632 | .090 | .~090 {| ~090 | .090 4 ~.090 | .090 | .~090 | .090 | .090 | 
{ 6144 | .083 | .083 | .~-083 | ~083 | ~083 | ~083 4 .083 | .083 | .083 | 
i 6656 | .076 { .~076 {| .076 | .076 | .076 {| .076 {| .076 | .076 | .076 | 
; 7168 {| ~071 { «0771 {| ~0717 | ~0O71 | ~071 | ~071 | ~071 | ~071 [| .077 | 
{| 7680 | .066 | .066 | .066 | .066 | .066 {| .066 | .066 | .066 | .066 | 
{| 8192 | .~062 | .062 {| .062 {| .062 | .~062 | ~062 | .062 | .~062 | ~062 | 
110240 {| .~100 {| .~.100 {| ~100 { ~100 | ~100 4 ~100 | ~100 {| .050 | .050 | 
{12288 | .~083 | ~083 {| ~083 | -083 | .083 | ~083 | ~083 | .083 | .083 | 
{14336 | ~107 {| ~107 | ~107 { .071 | «071 { «077 | ©0771 | .071 | .071 | 
(16384 | .093 | .~.093 | .~.093 | ~093 | .093 { ~093 | .093 | .093 | .093 | 
{18432 | .~.117 | .083 {| .083 {| .083 | .083 { .083 | .~083 | .083 | .083 | 
{20480 | .~100 | ~100 | .100 | .100 { ~100 | ~100 {| .~100 | .~100 | .075 | 
{22528 | .090 {| .090 | ~090 | .090 | .090 | .090 | .090 | .090 | .090 | 
124576 | ~104 | .104 | .104 | ~104 | .104 | .083 | .083 | .083 | .083 | 
{26624 | .096 | .096 { .096 {| .096 {| .096 { .096 | .096 | .096 | .096 | 
(28672 { ~107 | «107 | ~107 | .-107 | .~089 | .089 | .089 4 .089 | .089 | 
{30720 | «100 4 ~100 {| ~100 {| ~100 | ~100 4 ~100 | ~100 | ~100 | .100 | 
{32768 | ~109 | .109 | .093 | .~093 4 .093 | ~£093 | .~093 | .~093 | .093 | 
| ————— a i i a a a eo | 
| cr ef| Logical Block Size { 
{| Size {| 5322 {| 5458 | 5459 4 5622 | 5629 4 5732 | 6134 |{ 6139 {| 6140 | 
| SSS SSS Se SSeS SS SS SS SS Se OS SS SS SS a see SS SS SS SS SS SS SS Se SS SS SS SS SS SS SS SS eS See SS | 
( S92 | me Oe Ie OO eee O-CUriNES Ce - d Cd 
1 1024 | ——— | —— 1 IO IO I OO I OO I - dS COMI 
b 1536 | mee me ee OO OO dC I ('! 
( 2048 | ——- | — | — 1 — I — 1 —- IC WSCC dC 
( 2560 | ——-— | ——— | —- I IO I CUE I hd CO COWM'I 
§ 3072 | —— | — 1 — 1 — 1 om IO ICO CC - ds O d 
f 3588 ~ —m———— bm Oe ie a eid 
| 4096 | ———— fm Le I ee i -  - d idd 
( 4608 | ——— | ——— | — 1m IOC IO dO IO -_ I OO CI 
{ 5120 | —— | — 1 —n I I Oe Oe - EO-  C - dSC CWMI 
} 5632 { .~.090 | ~.090 | ~090 | ~£090 | ——- | —— | —— | —— 1!1-—-— | 
4 6144 | .083 | .083 | .~083 | -083 | .083 { ~.083 { .083 | —— {| —— | 
i 6656 | .076 {| .076 | .076 | ~076 | .076 | ~076 { ~076 | .076 4 .076 | 
47168 | .07171 | .077 4 .071 | .071 {| .0771 | .071 {| .071 | .071 | O71 | 
| 7680 | .~066 | ~066 { .066 | ~066 | .066 | ~066 | .~066 | .066 | .~066 | 
{ 8192 | .062 | .062 4 .062 | .062 | .062 | .062 { .062 | .062 | .062 | 
(10240 | .050 | ~050 | ~050 | ~.050 | ~050 | .050 | ~050 | ~050 | .050 | 
{12288 | .083 | .083 | .083 | .083 | .083 | .083 4 .083 | .083 {| .~0471 | 
{14336 | ~£071 | ~071 | 071 { ~071 | ~071 | ~071 | ~071 | ~O77 | ~0O77 | 
416384 | .093 {| .093 {| .062 | .062 | .~062 {| .062 | .062 | .062 | .062 | 
{18432 | .083 | ~083 | .083 | ~.083 | ~083 4 ~083 | .~.083 | ~083 | .083 | 
120480 | .~.075 | .075 {| .075 | .075 | .075 | .075 | .075 ] .075 | .075 | 
122528 | ~090 {| .~090 { ~090 { .~.090 | .090 | ~068 | .068 {| .~068 | .068 | 
{24576 { .083 | .083 { .083 | .~.083 | .083 { .083 | .~083 | .083 | .083 | 
{26624 | .096 | .~.076 {| ~076 | .076 {| ~.076 | .~.076 | .076 {| ~076 | .076 | 
{28672 | .~.089 | .089 { .089 {| .~089 4 .089 { .089 | ~071 { .~071 | .O7T | 
130720 { ~083 { ~083 {| ~083 | ~083 | .083 | ~083 | .083 | .083 { .083 | 
{32768 | .~093 | .093 | .093 { .078 | .078 { .078 | .078 {| .078 { .078 | 
Werte Sincere eee nance J 
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6141 — 9211 


eae an ee ps oe ee ee ee ey ee oS ae fe ee ee, a ee aT ——= | 
| ( Number of Logical Blocks per FBA Block | S) 
bo, SS Se eS ee { 
{| Size | Logical Block Size | 
i {/ 6141 {| 6142 | 6551 | 6646 { 6653 | 6823 | 7158 | 7163 {| 7165 | 
|] HSS SHS SS SSH SS SSS SSS SSH HS SS HS SHS HSS SS SSH HS SS SHH SSH SSS SS SS SHS SSS SSH SSH SSS | 
| 512 [| ——- | —— 1 —-- | —- IO I COO I OO -  O- d  O- I! 
1 1024 | ——— | —— | ——- | — 1 --- 1m IO dC - dO 
{ 1536 | —— | — (—- t— '(——- |l—-— 1-1!1-—-—_ I1-— | 
( 2048 | ——— | —— | —- | —- | —— | ——- I -- | —- | -—— | 
( 2560 | —- | — t—- | — | -— 1 -— I|—— 1-i--H 
{ 3072 | —— | — {1 —- | —- 1 —— | — 1|-—-— I1-I-— I 
{ 3584 | ——-— | —— | —- | — | — 1 Oo - dW dC OO - 
{ 4096 | ——-— | —— | — | ——- | —- | —-—- 1 — Il-I!1-—— 1 
| 4608 | ———- | —— | —-—- | —- 1 -—-- 1 -—-- 1m ICO LW (Wd 
(5120 | ——-— | — I -— | — 1 -—-—— | —- |-— Il -IlI-—_— i! 
{ 5632 | ——- | — | —- | — 1 — | — /1- 1in--I-— i! 
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